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ABSTRACT 

The  Naval  Emergency  Air  Cargo  Delivery  System  (NBACDS) 
is  designed  to  provide  an  emergency  delivery  c:apability  to 
resupply  priority  items  to  ships  at  sea  from  fixed  wing 
aircraft  via  airdrop.  The  major  objective  of  the  project  has 
been  to  establish  the  feasibility  of  this  conc^t  with  the 
added  provisions  of  (1)  not  putting  a man  or  boat  in  the 
water  during  retrieval  up  through  sea  state  4,  and  (2)  using 
cxanmonly  available  off-the-shelf  materials. 

The  basic  naval  problems  solved  were  waterproofing, 
shock  mitigation,  load  flotation,  and  retrieval  at  sea. 
Coordinating  procedures  for  ship-aircraft  operaticxis  and 
communications  were  develqped.  The  eardrop  load  categor- 
ies examined  were  A-7A  loads  (100  lb-500  lb;  45.3-226  kg) , 
A-22  loads  (500  lb-1600  lb;  226-725  kg) , and  Heavy  Airdrop 
Platform  Loads  (3000  lb-18,000  lb;  1360-8164  kg). 

The  feevsibility  of  NBACDS  has  been  demonstrated  and  a 
limited  capability  is  available  for  use. 

This  report  summarizes  the  program  of  static  drops, 
range  airdrops  and  fleet  drops  for  the  NEACDS. 


SECTION  1 
INTRODUCTION 

The  Naval  Emergency  Air  Cargo  Delivery  System  (NBACDS)  is  designed 
to  provide  an  emergency  delivery  capability  to  ships  at  sea  from  fixed 
wing  aircraft  via  airdrop.  Break-bulk,  high  E^iority  cargo  can  be  built 
as  single  units,  as  imiltiple  units,  or  cis  specially  configured  platform 
loads.  Missile  and  ordnance  loads  can  be  built  in  the  same  way.  They  can 
also  be  airdropped  as  Heavy  Airdrop  loads.  All  loads  are  conpatible 
with  the  Air  Force  463L  Unitized  Loading  System  and  are  tailored  to  the 
retrieval  capabilities  of  the  customer  ship.  This  report  addresses  the 
several  experimental  {Aloises  conducted  to  test  the  conceit  and  establish 
the  feasibility  of  NEACDS. 
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SGCTION  2 

BACKGROUND  and  APPROACH 

The  Naval  Emergency  Air  Cargo  Delivery  System  (NEACDS)  was  conceived 
in  response  to  a memorandum^  NAVMAT  04,  dated  24  May  1973  concerning  CNM 
Action  Sheet  22-73  of  29  Mardi  1973.  TSie  Meraoremdum,  subject:  "Aerial 
Delivery  of  Materials/Supplies  at  Sea  for  6^  Fleet  Naval  Units  in  the 
Mediterranean."  emphasized  "that  the  system  desired  vas  only  for  smeill/ 
light  drops.”  CNM-04  requested  that  NAVSUP-043  look  into  the  subject. 
NAVSUP-043  subsequently  tasked  Code  1867,  DTNSRDC,  with  devising  a Feasi- 
bility Test  plan  for  an  emergency  airdrop  system.  After  a short  prelim- 
inary study  during  July  to  October  1973  of  then  current  Arny/Air  Force 
Airdrop  techniques.  Code  1867  submitted  a Feasibility  Test  Plan  to  develop 
what  was  later  termed  NEACDS.  The  only  guidance  given  for  the  development 
was  that  the  system  be  ccnpatible  with  the  Air  Force  463L  Unitized  Loading 
System  and  that  the  Modular  Container  (NODCON)  be  considered  as  one  type 
of  packaging.  The  MODOON,  although  tested  under  the  NEACDS  project,  was 

later  dro{^ped  from  further  development  by  D(».  The  plan  submitted  by 
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DTNSRDC  was  approved  by  CNM-04  letter,  0412:GWL  dated  19  Feb  74  ap- 
pointing CMH-041  (Mr.  G.W.  Lynn) , as  Program  Manager  (FN)  and  tasking  Code 
1867,  DTNSRDC,  as  Principal  Developing  Agency (PDA). 

The  DTNSRDC  Project  Plan  was  based  on  the  1973  preliminary  study 
of  Army/Air  Force  Airdrop  Techniques.  This  study  found  that  current 
Army/Air  Force  procedures,  equipment,  and  training  could  be  used  for  the 
airdrop  phase.  The  study  defined  the  Naval  problems  as  water-proofing 
the  IockTs;  providing  for  shock  mitigation  of  the  payload  during  extrac- 
tion, main  parachute  deployment,  and  ^lash-down;  building  buoyancy  into 
the  loads  so  they  would  float;  and  developing  a mecuis  for  the  customer 
ship  to  retrieve  the  loevis  in  seas  through  sea  state  4 without  putting 
either  a man  or  small  boat  over  the  side. 


^ CNM  Memo,  0641: JTC,  24  May  1973,  Subj:  "Aerial  Delivery  of  Mate- 
rieds/Supplies  at  Sea  for  6^  Fleet  Units  in  the  Mediterranean." 
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CNN  Letter  0412:GNL,  19  February  1974,  Subj:  "Request  for  Work 
and  Resources  during  Development  of  the  Naval  Emergency  Air  Cargo  Deliv^ 
ery  System  (NEACDS)," 


The  approach  taken  was  to  solve  the  naval  problems  within  the  Arny 
airdrop  developmental  guidelines  modified  for  the  peculiar  Navy  envircMi- 
ment.  Static  drc^  tests  from  a pier  crane  into  calm  water  were  used 
to  develop  the  water-proofing,  shock  mitigation,  2uid  flotation  techniques 
as  well  as  retrieval  ideas  and  procedures.  These  tests,  conducted  with 
the  cooperation  of  the  Navy  Cargo  Handling  and  Port  Group  (NAVCHARPGBU) 
at  Cheatham  Annex,  VA. , were  highly  encouraging  especially  since  they 
involved  dropping  calibrated  electronic  components.  As  a second  step, 
airdrops  were  made  under  controlled  conditions  at  the  NASA  Wedlop>s  Island 
Flight  Test  Center,  Wallops  Island,  VA.  and  the  National  Parachute  Test 
Range  Salton  Sea  Facility  in  California.  These  airdrops  tested  the 
integrity  and  flotation  of  the  load  through  extrection  from  the  aircreift, 
main  chute  deployment,  and  splash-down.  Retrieval  procedures  were  modi- 
fied or  refined  and  finally  airdrops  were  made  at-sea  to  Naval  Fleet  Units 
during  fleet  exercises.  Details  and  results  of  the  Static,  Range,  and  At 
Sea  Tests  are  presented  in  Section  4 - Tests. 

NEACDS  Aircraft/Ship  Interface  Procedures  for  Airdrop  and  Retrieval 
are  detailed  in  a MAC  project  report.^ 

On  25  March  1974  the  H3A  submitted  a Project  Request  through  the 
PM  to  CNO-041  for  approval.  This  request  recommended  that  a CNO  project 
number  for  a "Departmental  Assist,  (D/A)"  with  an  "A"  priority  be  assigned 
to  facilitate  interfacing  with  COMOPTEVPOR  for  planning  and  participating 
in  anticipated  fleet  tests,  i^roval  was  given  and  Project  Number  DV- 
118A  was  assigned  by  CNO  letter^  to  NAVMAT-041,  dated  10  July  1974. 
During  this  period  (February  to  July  1974)  static  drc^  tests  were  suc- 
cessfully completed  with  A7-A  (100-500  lb;  45-226  Kg)  and  A-22  (500-1600 
lb;  226-725  kg)  loads  at  the  Norfolk  Naval  Supply  Center  (NSC) , Cheathem 
Annex,  Willieansburg,  VA. 


3 

Kelly,  R.K  and  M.K.  O'Day,  "Operational  Test  and  Evaluation,  Haval 
Emergency  Air  Cargo  Delivery  System  Final  Report,"  Military  Airlift 
mand  Project  15-5-74,  (July  1977) . 

^CNO  Letter,  SER  983D/189,  10  July  1974,  Subj:  "Assigment  of  Pro- 
ect  D/V  118,  Development  Assist  for  the  Naval  Emergency  Air  Cargo  De- 
Delivery  System  (NEACDS)." 
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Range  airdrops  were  planned  and  made  during  August  and  September  1974 
at  the  NASA  Flight  Test  Center,  Wallops  Island,  Va.  Ilie  Wallops  Flight 
Test  Center  Range  was  used  under  a DOD/NASA  agreement  to  exchange  services 
on  a no-cost,  non-interference  basis  in  force  at  the  time.  Itie  program  was 
conducted  on  a minimum  cost  basis  planning  to  have  NEACD6  tests  in- 
cluded in  Marine  Corps,  Coast  Guard,  Arn^  emd  Air  Force  training  programs 
and  field  exercises.  (During  this  period,  plans  were  formulated  with  the 
assistance  of  the  COMOPTEVFOR  Project  Officer  for  NEACDS  tests  at  sea 
during  Fleet  Exercises  COMTUEX  3-75  and  4-75  to  be  held  during  October  and 
Novanber  1974  in  the  Atlantic  Ocean  off  Mayport,  Fla.  euid  the  Virginia 
Capes  respectively.) 

Two  series  of  tests  were  made  at  Wallops  Island  using  dunny  loads. 
Hie  first  series  consisted  of  A-7A  and  A-22  loads  weighing  from  100  to 
1600  pounds  (45.3  to  725.7kg)}  the  second,  of  three  heavy  platform  loeds: 
two  approximately  8000  pounds  each  (3628.7kg),  one  19,800  pounds  (8981kg). 
Tttese  latter  loads  were  made  up  of  six  and  ten  A-22  modules,  respec- 
tively. The  A-7A  and  A-22  loads  were  dropped  from  a Marine  Corps  KC-130 
aircraft.  The  heavy  airdr<^  platform  loads  were  dropped  from  Air  Force 
C-130  and  C-141  aircraft. 

At-sea  tests  were  made  during  COMIUEX  3-75  off  Mayport  in  October 
1974  to  the  Frigates  USS  OONNOE£  (FF-1056) , USS  McDONNELL  (FF-1043) , and 
USS  PAUL  (FF-1080)  using  dunany  A-7A  and  A-22  loads.  Three  dummy  loads  of 
each  category,  ballasted  with  concrete,  were  built  and  rigged  at  NAS 
Norfolk,  VA.  by  Marine  Corps  and  Air  Force  personnel,  then  flown  to  NAS 
Jacksonville,  Fla. , via  an  Air  Force  C-130.  The  airdrop  missions  were 
flown  from  Jacksonville  NAS  by  the  Air  Force  C-130. 

The  successful  results  of  COMTOEX  3-75  prompted  the  CM!  to  direct 
that  "real"  loads  be  dropped  to  the  USS  NASHVILLE,  LPD-13,  off  Charleston, 
S.C.,  just  prior  to  .COMTUEX  4-75.  Requests  were  pleK:ed  with  NAVAIR, 
NAVSEA  and  NAVELEX  by  NAVMAT-04  to  provide  typical  hi^  priority  spare 
parts  and  ocxrponents  as  payload  items.  Within  a week  the  items  were 
assembled  at  NAS  Norfolk  and  flown  to  Ft.  Bragg/P(^  AFB,  N.C.,  v^re  the 
NASHVILLE  and  CONPUTEX  4-75  loads  were  built,  rigged,  and  staged  by  Arny 
personnel  assisted  by  Marines  from  Camp  LeJeune,  N.C.  Two  heavy  airdrop 
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platform  loads  consisting  of  six  A-22  modules,  each  using  real  items,  were 
made  up  for  the  NASHVIU£.  These  loads  weighed  approximately  5000  pounds 
(2267  kg)  each  on  9 by  12-foot  (2.74  by  3.65  m)  airdrop  platforms.  The 
COMTUEX  4-75  loads  dropped  to  the  USS  NEW  (DD-818)  consisted  of  two 
A-7A's  and  two  A-22's  weighing  approximately  200  and  1100  pounds  (90.6  and 
498kg) , respectively. 

Upon  the  retirement  of  Hr.  G.  W.  Lynn  in  December  1974,  (liH-041 
transferred  the  PDA  from  DTNSRDC  to  NAVAIR  with  Capt.  D.C.  Carruth, 
AIR-510,  designated  the  Progrem  Manager.  Navy  Project  Engineering  respon- 
sibility remained  with  DTNSRDC,  Code  1867.  Program  sponsorship  was 
transferred  from  NAVSUP-043  to  CNO-041.^  The  new  PM  was  requested  to 
submit  a Plan  for  Action  and  Milestones  (POAM)  for  CNH  review  and  cqpproval. 

On  28  February  1975,  the  Chief  of  Naval  Material  directed  the  Project 
Manager  to  test  the  feasibility  of  air  dropping  missile/ordnance  loads 
and  to  draw  up  a plan,  with  cost  estimates,  for  a 30-day  NEACDS  resuf^ly 
of  a Carrier  Task  Group  in  the  Indian  Ocean,  llhe  Indian  Ocean  loads 
were  to  be  built  and  rigged  at  Cubi  Point  Naval  Supply  Center,  P.I., 
and  staged  out  of  Diego  Garcia.  The  resupply  mission  was  to  fly  west  of 
Diego  Garcia  on  alternate  days  and  airdrop  seven  tons  to  a Carrier  Task 
Group.  An  alternate  plan  was  to  stage  out  of  Ascension  Island  to  cover  the 
South  East  Atlantic  and  West  Coast  of  Africa.  For  the  alternate  plan, 
loads  would  have  been  built,  rigged,  and  staged  at  an  East  Coast  CONUS 
Naval  Su£^ly  Center  or  on  Ascensicxi  Island.  The  drop  zone  (DZ)  weis  off 
the  West  Coast  of  Africa.  (Later,  in  the  simmer  of  1975,  the  latter  plans 
were  incorporated  into  the  Flexible  Deployment  Concept  for  the  Second 
Fleet.) 

In  March  1975  a list  of  sixteen  candidate  missile/ordnance  items 
was  forwarded  from  C{#I-04  through  NAVSBA-6516  to  the  Naved  Weapons  Hand- 
ling Center  (NWHC) , Colts  Neck,  N.J.  From  this  list  NWHC  Project  Engine- 
ering Office,  Code  8023,  selected  the  following  items  for  test: 

1.  Standard  Arm  (AGM-78)  in  the  CNU-183/E  Container 

2.  Shrike  (AGM-45)  in  the  CNU-167/E  Container 


CNN  Memo,  04B/JJG,  16  December  1974.  Subj:  "Emergency  Logistic 
Support  for  Surface  Vessels;  planning  assignments  for." 
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3.  Mark  46  Torpedo  in  the  Mark  535  Container 

4.  AMI/SSQ-36  (light  sonobuc^s)  and  AMl/SSO-50  (heavy  soncdsuoys) 
each  in  a Cylindrical  Sonobuoy  Launch  Container  (SLC) , 
packaged  within  Grey  Plastic  Overpacks. 

From  August  to  mid-September  1975  instrumented  static  drop  tests 
were  made  at  MMHC  to  solve  the  water  proofing,  shock  mitigation,  flota- 
tion, retrieval,  and  rigging  problems  associated  with  these  loads. 
This  work  is  reported  by  NWlL^and  also  in  Section  4.2.2  of  this  report. 
The  selected  items  were  all  rigged  as  heavy  airdrop  platform  loads. 
In  anticipation  of  later  requirements  for  helicopter  (CH-46^) , rather 
than  ship  retrieval,  loads  1,2,3,  and  4a  (light  sonobupys,  A^/SSC^‘36)  were 
designed  to  a nominal  5000-pound  (226kg)  gross  wei^t.  Load  4b  (heavy 
sonobuoys,  AN/SSQ-50)  was  approximately  8000  pounds,  (3628kg) , and  was 
rigged  as  a "Split  4-Pac”,  i.e. , the  load  would  split  into  four  individual 
connected  pallet  loads  for  ship  retrieval.  It  was  estimated  that  each 
of  these  pallets  would  wei^  ep^oximately  1900  pounds  (861kg)  wet  retain- 
ing the  individual  weight  within  the  dynamic  lift  capabilities  of  2100 
pounds,  (952kg) , that  frigates  and  destroyers  have  with  their  ASBOC  or 
Torpedo  Retrieval  booms. 

Concurrent  with  the  execution  of  the  Missile/Ordnance  Static  Drop 
Tests  at  NMHC,  a joint  Army,  Air  Force  and  Navy  airdrop  test  program 
for  these  load  was  developed  and  coordinated  by  DTNSRDC.  The  loads 
had  to  be  built  and  rigged  at  the  Amy's  Yuma  Proving  Ground  (UPG)  Arizona 
because  that  facility  has  the  heavy  airdrop  platform  load  proof  besting 
mission  for  loads  engineered  by  NARADOON.  The  nearest  large  body  of 
water,  on  a test  range,  convenient  to  the  YPG  is  the  Natirmal  Parachute 
Test  Ranges  (NPTR)  Salton  Sea  facility.  Accordingly,  arrangements  were 
made  with  YPG  and  NPTR  as  follows: 

a.  The  loads  would  be  built  and  rigged  at  YPG  jnder  the 
direction  of  the  NARADOON  and  NHHL  engineers  and  tech- 
nicians vho  were  developing  the  loads  at  NHHL.  Narine 


^ "Simulated  Air  Drops  for  the  Develc^n^it  and  Test  of  Naval  Baerg- 
ency  Air  Cargo  Delivery  System  Ordnance  Loads,"  Naval  Weapons  Handling 
Laboratory  Technical  Report  7607  (15  Hay  1976) . 


riggers  from  the  2^  Air  Delivery  Platoon,  Catnp  Lejeune, 

N.C.  would  assist  Y§G  Am^  riggers.  The  loads  would  be 
instrumented  with  accelerometers  and/or  strain  gages  in 
accrodance  with  the  desires  of  the  cognizant  Naval  acti- 
vities supplying  the  payload  items,  i.e. , Standard  Arm  and 
SHRIKE  Missiles,  Mark-46  Torpedoes,  and  the  AN/SSQ-36/50 
sonobuoys.  The  data  would  be  telemetered  from  the  load  to 
a mobile  ground  receiving  station  provided  by  YPG  and 
parked  on  the  shore  of  the  NFTR  Salton  Sea  area  near  the 
drop  zone  (DZ) . The  DZ  would  be  1000  yards  (914n)  off-shore 
at  e^proximately  30  feet  (9.1m)  water  d^th. 

b.  Water-borne,  shore-side,  and  chase  aircraft  photogra^ic 
coverage  would  be  provided  by  the  NFTR  from  El  Centro, 
California.  The  G-llB  parachutes  and  rigging  materials 
from  the  loads  would  be  recovered  and  washed  at  Salton  Sea, 
transported  to  El  Centro,  and  dried  in  the  NFTR  tower. 

After  drying  this  material  would  be  returned  to  YFG  for 
inspection  and  re-use. 

c.  The  Military  Airlift  Comnand  (MAC)  would  provide  a C-141 
Aircraft  with  air  crew  to  fly  the  airdrop  sorties.  The 
C-141  would  fly  out  of  Norton  APB,  CA  to  YPG  Laguna 
Airstrip  for  loading,  to  the  Salton  Sea  DZ  for  the  airdrops, 
and  back  to  Norton  APB. 

The  coordinated  test  plan  schedule,  as  executed,  was  as  follows: 
The  loads  were  built,  instrumented,  euid  rigged  from  25  October  to  13 
November  1975.  Two  loads  of  each  configuration  were  built  for  a total  of 
ten  loads.  The  airdrops  for  each  configuration  were  ^peKod  severed  days 
apart  to  allow  for  making  changes,  if  necessary,  to  the  second  load  based 
on  the  first  loads'  performance  and  its  "quick-look”  telemetry  ciata.  The 
airdrc^  were  macie,  two  per  sortie,  one  sortie  each  drop  day,  on  alternate 
days  from  the  14  thrcxigh  25  November  1975.  Results  of  these  tests  are 
discussed  in  Section  4.3.2  of  this  report. 

Since  the  Missile  OrcSnance  Salton  Sea  Tests  of  these  Heavy  Airdrc^ 
loads  were  successful,  at  sea  trials  to  Navy  Ships  were  planned.  The 
first  series  of  Airdrops  was  made  out  of  Charleston  APB,  S.C. , to  the  USS 
PARRAGUT  (DDG-37)  on  22  March  and  to  the  USS  CXXKOBD,  (APS-5) , on  23  and 
24  March  1977. 

The  USS  PARRAGUT  received  a "Split  Pour  Pack"  of  four  practice  rounds 
of  MK  46  Torpedos,  each  in  a Nark  535  container.  Although  the  total  load 
weighed  4021  pounds  (1823kg) , each  of  the  four  individual  loads  m2dcing  up 
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the  four-pack  weighed  less  than  1000  pounds  (453  kg) , well  within  the 
ship's  lift  capacity  of  2100  pounds  (025kg).  Pallet  load  separation  was 
acconpllshed  by  having  the  ship  tow  the  load  a short  distance  at  4 to  7 
knots. 

On  23  March  the  following  two  NEACDS  loads  were  airdropped  to  the 
USS  CONCORD: 

1)  A platform  of  six  Inert  Shrike  Missiles,  (AGM-45) , weighing 
approximately  5600  pounds  (2540kg) 

2)  A "l^lit  Four-Pack"  of  AN/S90-41A  (heavy)  Sonobuoys  weigh- 
ing approximately  5200  pounds  (2358  kg).  Each  of  the 
four  pallets  In  the  load  had  36  Sonobuoys  on  It  and  weighed 
approximately  1200  pounds  (544  Kg) . These  sub-loads  were 
the  size  of  the  largest  A-22  loads,  l.e.,  approximately  4 
feet  (1.2M)  cube  and  could  have  as  ecislly  been  retrieved 
a DD  or  FF. 

Three  more  loads  were  airdroiped  to  the  CCNOORD  on  24  March: 

1)  A platform  of  two  inert  Standard  Arm  Missiles,  (AGM-78) , 
each  in  a CNU  183/E  container,  total  weight  approximately 
4500  lbs  (2014  kg) . 

2)  A platform  of  four  practice  rounds  of  MK-46  Torpedos,  each 
In  a Mark  535  Container,  total  weight  approximately  4200 
lbs  (1905  kg.) 

3)  A Four-Pack  of  live  AN/SS(J-41A  Sonobuc^s  weighing  approxi- 
mately 5200  lbs  (2358  kg). 

The  sea  states  during  these  airdrops  were  judged  ship  personnel  to  be 
two  on  the  22nd  and  23rd  and  one  on  the  24th  of  March.  During  the  eight 
drops  one  set  of  retrieval  lines  broke  due  to  Inadequate  fair-leading 
aboard  ship;  one  load,  the  SHRIKE,  Inverted  at  splashdown;  and  two  sea- 
painters  failed  to  deploy  correctly.  However,  all  IockIs  were  retrieved 
and  their  contents  survived  the  entire  procedure.  The  torpedoes  were 
fully  fueled  and  no  leakage  was  observed. 

The  second  series  of  Mlsslle/Ordnance  at  sea  trials  took  place  on  18 
and  19  Hay  1976;  drops  were  made  to  the  USS  MILHAUKEE,  (AOR-2) , during 
Exercise  Solid  Shield  76.  Though  the  MILWAUKEE  was  serving  other  fleet 
units,  she  was  not,  nor  were  the  NEACDS  airdrops,  a part  of  the  exercise. 
This  arrangement  led  to  poor  oonnunlcations  coordination  between  the 
airdrop  aircraft,  the  ship,  and  the  conmand  controlling  the  exercise 
airspace. 


On  the  18th  of  May  a Four  Pack  of  AN/SSQ-41A  Sonobuoys  weighing 
approximately  5200  Ibe  (2358  kg)  was  dropped  in  a sea  state  3 to  the 
HILNAUKEE.  The  next  day  a platform  load,  approximately  5400  lbs  (2449 
kg) , of  two  inert  Standard  Arm,  (AGM  78) , Missiles  was  drc^ped  into  a sea 
state  of  2-3.  Although  the  sea-painters  were  fouled  and  snarled  during 
deployment  by  the  lifting  gronnet  messenger  line,  the  Milwaukee  retrieved 
the  loads  successfully. 

Captains  of  several  of  the  combatant  ships  involved  in  the  at-sea 
airdrops  objected  to  the  need  for  being  dead-inr-the-water  (DIW)  during 
the  retrieved  process.  COMOPTEVPCai  also  camented  that  being  DIW  made  the 
ship  both  urmaneuverable  and  vulnerable  to  any  existing  threat.  One 
option  would  be  to  use  the  LAMPS  helicopters,  projected  to  be  onboard  many 
small  combatants  in  the  future,  as  the  retrieval  instrument.  The  LAMPS 
could  be  launched,  proceed  to  the  DZ,  retrieve  the  load,  and  return  to 
ship.  The  resupply  ships  could  likewise  use  their  VERTREP  helicopters  to 
perform  the  retrieval. 

The  feasibility  of  helicopter  retrieval  was  tested  at  Camp  Lejeune 
Marine  Base,  N.C.,  in  July  and  August  1976.  The  Rotary  Wing  Test  Branch, 
Code  RW  50,  Naval  Air  Test  Center,  Patuxent  River,  Maryland  vas  teisked  by 
Code  5104,  NAVAIR,  under  the  direction  of  DINSRDC  Code  1867,  to  provide  an 
SH-3G  helicopter  and  air  crew  to  perform  a series  of  retrieval  and  exter- 
nal load  flight  envelope  tests.  A Marine  CB-46D  helicopter  and  fli^t 
crew  were  also  provided  by  HMM-264  Squadron,  New  River  NCAS,  N.C.  Duttny 
A-7A  and  A-22  loads  ranging  from  200  to  1600  lb  (90.6  to  725.7  kg)  were 
provided  by  the  Second  AD  platoon  at  Cemp  Lejeune.  Two  10-foot  (3.0  m) 
sea-painters,  each  in  the  form  of  a large  loqp,  were  attached  on  apposite 
sides  of  each  loed  at  its  equator.  With  this  configuration  one  sea-paint- 
er was  edways  available  for  hook-up  even  when  the  loed  was  floating  on  its 
side  or  inverted.  Either  of  the  load  sea-painters  could  be  engaged  1:^  a 
pole-hook  assembly  handled  by  a helicopter  crewman  seated  on  the  steps  of 
the  forward  personnel  door  (CH-46D)  or  in  a prone  position  at  the  aft 
cargo  door  (SH-3G) . Both  pole-hook  assemblies,  the  20-foot  (6.0  m) 


quick-disconnect  and  15-foot  (4.5  m)  fixed  pole,  were  successfully 
used.  However,  the  helicqpers  had  to  hover  within  two  to  three  feet 
of  the  water  surface,  which  would  not  be  feasible  on  any  but  a calm  day 
with  no  swell  or  wave  action.  During  April  to  June  1977,  additional 
tests  were  made  by  the  NAVAIKEESTCBN  using  a floating  hook  on  a long  line 
rig.® 

The  NEACDS  development  philosophy  has  been  to  use  off-the-shelf 
equipment'  and  available  knowledge  v^ere  possible  in  order  to  provide  all 
the  operational  personnel  involved  with  aun  eatsily  workable  system  in  an 

emergency  environment.  This  philoso^^y  has  been  aqpplied  from  the  packag- 
ing of  the  payloads  through  retrieval.  However,  in  one  area,  an  off-the- 
shelf  item  is  required  to  work  too  far  out  of  its  design  limits  to  be 
highly  reliable.  This  is  the  light  load,  100  to  1600  pound,  (45.3  to  725.7 
kg)  parachute  release.  The  Army  has  not  used  parachute  releases  on  loads 
of  these  weights  for  some  years.  In  addition  an  impact  on  a "soft  sur- 
face," i.e. , water,  is  sufficiently  different  in  nature  from  ground  impact 
to  defeat  most  available  mechanisms.  To  overcome  this  problem  the  DTNSROC 
funded  an  effort  at  the  NARADCOM  to  test  and,  if  necessary,  modify  an 
existing  design  (the  Ml-Al  Release) . Tliis  effort  is  to  be  completed  by 
September  1977. 


"Naval  Emergency  Air  Cargo  Delivery  System  (NEACDS)",  Naval  Air 
Test  Center,  Patuxent  River,  RH-62Rr76,  7 December  1976. 

O 

"Naval  Emergency  Aircraft  Cargo  Delivery  System  Itetrieval  Devices 
Feasibility",  Naval  Air  Test  Center,  Patuxent  River,  RW-27R-77,  28 
July  1977. 
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3.1  LOAD  CATEGORIES 

Small  loads  weighing  from  100  to  500  pounds  (45.3  to  225.6  kg) 
are  packaged  as  "Door  Bundles"  in  Amv/Air  Force  A-7A  Cargo  Bags  and 
rigged  with  G-14  single  parachutes,  nie  number  and  t^pes  of  parachutes 
required  to  stabilize  and  retard  the  descent  of  the  loads  depend  on  the 
weight  of  the  load.  'Rie  meuciimim  allowable  dimensions  of  these  loads  are 
36  inches  (.91  m)  high,  60  inches  (1.52  m)  long,  and  30  inches  (.76 
m)  wide.  The  parachute  will  release  from  the  load  at  water  impact.  A 
"sea-painter"  is  rigged  on  the  loeid  and  deployed  during  loeKi  descent  to 
provide  a means  for  securing  the  load  and  lifting  it  onboard  ship.  'Rie 
"sea^>ainter"  is  either  provided  with  flotation  devices  or  made  of  three 
twist  polypropylene  floating  line. 

Intermediate  weight  loads,  500  to  1600  pound  (226  to  725  kg) , are 
rigged  with  Anny/Air  Force  A-22  Cargo  Bags,  using  T-7  (converted) , G-12, 
G-13,  or  G-14  single  or  clustered  parachutes. 

Standard  Fiberboard  Containers  up  to  pallet  size,  i.e. , apprcncimately 
48  inches  (1.2m)  on  each  side  constructed  of  corrugated  cardboeurd,  are 
used  to  package  the  load.  During  some  of  the  tests,  triwall  Paraffin 
Impregnated  Fiberboard  Containers  (PIFC)  were  used  because  they  were 
readily  available.  However,  double-wall  corrugated  fiberboard  containers, 
more  universally  obtainable  in  the  Navy  Supply  System,  were  later  used  and 
found  bo  be  equally  satisfactory  when  properly  water-proofed  inside  and 
out. 

Heavy  Airdrop  loads,  3000  to  18,000  pounds  (1360  to  8164  kg)  can  be 
built  of  A-22  units  or  missile/ordnance  loads  assembled  on  Air  Force 
463L  ttiitized  Load  Handling  System  platforms  (Type  II)  or  equivalent. 
These  loads  are  rigged  with  single  or  clusters  of  G-llA  or  G-llB  para- 
chutes. Floating  lines  (sea-painters) , provided  to  retrieve  the  load, 
also  act  as  tag  lines  vAile  the  load  is  lifted  aboard  ^ip.  A lifting 
grommet,  e^roximabely  2 feet  (.61m)  in  diameter,  was  made  by  long-splic- 
ing a length  of  line  back  on  itself,  forming  a stiff  loop.  The  strength 
of  the 
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line  was  chosen  to  give  a 2. 5-3:1  safety  factor  for  each  wei^t  load. 
This  safety  factor  was  based  on  80%  of  the  original  strength  of  the 
line. 

3.2  PAYLOAD  MATERIALS 

Table  1 lists  the  various  t^pes  of  payload  materials  used  during 
the  several  tests  and  airdrops. 

3.3  PACKAGING  MATERIALS 

Special  naval  environmental  requirements  for  airdrop  include  shock- 
proofing  and  waterproofing  the  payload,  and  maintaining  load  buoyancy 
after  splashdown.  Memy  materiads  were  available  within  the  Naval  Supply 
System  inventory  for  packing  and  packaging  NEACDS  loads.  Payload  shock 
mitigation  was  achieved  using  off-the-shelf  materials  sudi  as  rubberized 
horsehair,  cellulose  wadding,  and  pieces  of  airdrop  honeyconob.  Connercial 
cushioning  could  also  have  been  used. 

Foam-in-place  resin  was  tried  with  limited  success.  Hiis  method 
of  shock  mitigation  was  discarded  because  of  the  risk  of  the  e:q>anding, 
hot  foam  burning  holes  in  the  internal  water-proofing  bags.  The  method 
edso  was  expensive,  time-consiining,  required  specially  trained  personnel 
and  special  equipment. 

The  A-7A  and  A-22  NEACDS  loads  were  waterproofed  using  shrink-wrap 
bags  of  5-tnil  (.127  mm)  polyethylene.  However,  other  5 to  9-mil  (.127 
to  .228  mm)  plastic  bags  of  sufficient  size  could  be  used  (e.g. , commer- 
cially available  leaf  or  garbage  bags) . 

3.4  RIGGING  MATERIALS 

The  external  configuration  for  the  A-7A  unit  consists  of  four  sling 
streips,  a plywood  skate  board,  a 60  foot  (18.2  m)  para<diute  riser  ex- 
tension with  an  appropriate  size  parachute,  and  a 100-foot  (30.4  m) 
se»-painter.  Figure  1 illustrates  the  externed.  configuration  of  an  A-7A 
unit.  The  external  configuration  of  an  A-22  unit  is  shown  in  Figure  2. 
An  Arny  standard  A-22  cargo  bag  is  wrapped  around  the  fiberboard  container 
and  held  in  place  by  the  acconpanying  A-22  webbing.  If  the  A-22  units  are 
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TABLE  1 - PAYIXAD  MATERIALS 


TEST 


CheathcHi  Annex 
Static  Tests 


Wallers  Island 
A-7A  and  A-22 
Airdrops 


Wallers  Island 
Heavy  Airdrops 


CXDMrUEX-3-75 


COMroEX-4-75 


USS  NASHVILLE 
(LPD-13) 

Heavy  Airdrops 


USS  FARRA3UT 
DQG-37 


USS  OONOORD 
APS-5 


USS  MILWAUKEE 
AOR--2 


DATE 


Mardi 

April,  1974 


August,  1974 


October,  1974 


October,  1974 


November,  1974 


November,  1974 


March,  1975 


April,  1975 


May,  1975 


LOAD 


A-7A,  A-22 


A-7A,  A-22 


Six-Packs 

A-22 


A-7A,  A-22 


A-7A,  A-22 


Six-packs 

A-22 


Four-pack 


Platform, 

Four-pack 


Platform, 

Four-pack 


PAYLOAD 


#10  cans  of 
provisions 


#10  cans  of 
provisions 


Concrete 


Concrete 
Canned  drinks 


Concrete 
Canned  drinks 


Electronics 
equipment  and 
parts 


MK-46 

Torpedoes 


SHRIKE  Missiles, 
SSQ-41A  Sonobuoys, 
MK-46  Torpedoes 
STO  ARM  Missiles 


SS{}-41A  Sonobuoys 
SID  ARM  Missiles 


COMMENTS 


B 


D 


COMMENTS  ON  TABLE 

A)  No.  10  cans  of  peas,  carrots  and  corn  were  available  from  surveyed 
stock  at  no  oost. 


B)  Concrete  was  used  for  payloads  to  control  load  weight. 


C)  Cases  of  soft  drinks  were  used  as  payloads  in  the  A-7A  loads. 

D)  These  were  representative  materials  (as  supplied  by  the  Naval  System 

Commands)  vAiich  may  be  candidates  for  airdrops  to  fleet  ships.  See 
TeUbles  8,  9 Section  4.4,  for  a detailed  list  of  items  airdre^jped. 

E)  Loads  consisted  of  typical  missile/ordnanoe  items 
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to  be  airdropped  as  single  loads  a skate  board  constructed  of  3/4-in  (1.9 
cm)  plywood  is  lashed  to  the  bottom.  However,  the  skateboard  is  not 
required  when  the  A-22  units  are  rigged  on  an  airdrop  platform  for  he2tvy 
airdrop. 

Heavy  Airdrop  Loads  were  configured  by  rigging  4 to  10  A-22  units, 
or  missile/ordnance  payloads  in  their  respective  containers,  on  an  Air 
Force  463L  Metric  or  Type  H Platform.  Standard  Airdrop  tiedown  webbing 
and  load  binders  were  used  to  lash  the  payloeds  to  the  airdrop  platform. 

To  facilitate  load  retrieved  ly  the  customer  ship,  sea  painters 
were  rigged  to  each  load.  Initially,  these  lines  were  made  of  double- 
braid nylon  over  a polyprc^lene  core.  However,  as  testing  progressed,  it 
was  found  that  three-twist  polypropylene  line  (from  GSA  stock)  was  less 
expensive,  more  readily  available,  and  easier  to  handle. 
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SECTION  4 
•reSTS  AND  RESULTS 

4.1  TYPES  OF  TESTS 

This  section  describes  the  three  types  of  tests  conducted  in  the 
development  of  NBACDS,  i.e. , Static  Drops,  Range  Airdrc^s,  and  Fleet 
Trials.  Static  Drop  Tests  were  freefall  drops  from  a predetermined 
height  above  the  water  surface  to  simulate  the  load  impact  shock  at 
water  entry  following  a parachute-retarded  descent.  Range  Airdrops 
were  made  at  instrumented  test  ranges  under  controlled  conditions  to 
determine  load  integrity  through  the  sequence  of  extraction  from  the 
aircraft,  main  parachute  deployment,  surface  impact  (splash-down) , and 
load  retrieval  aboard  the  customer  ship.  Fleet  trials  were  airdrops  meide 
to  Fleet  Units  under  (^rational  conditions  at  sea. 

4.2  STATIC  DROPS 

Two  major  series  of  static  drop  tests  were  made:  the  first  used 
A-7A  and  A-22  loads  at  the  Norfolk  Naval  Supply  Center,  Cheatham  Annex, 
Williamsburg,  VA. , during  March  through  June  1974;  the  second  series  used 
Missile/Ordnance  loads  at  the  Naval  Weapons  Handling  Center,  Colts  Neck, 
N.J.  from  August  to  mid-September  1975. 

4.2.1  Cheatham  Annex 

The  Cheatham  static  drops  were  designed  to  meet  the  basic  aiviron- 
roental  requirements  of  load  waterproofing,  buoyancy,  and  shock  mitigation 
on  impact  with  water.  Other  objectives  were  to  work  out  retrieval  con- 
cepts and  to  develop  basic  data  on  load  building  times  and  cargo  space 
utilization. 

Initial  testing  was  done  with  two  types  of  containers:  The  Modular 
Container  (MODCON)  and  the  Paraffin  Impregnated  Fiberboard  Container 
(PIFC) . The  MODCON  was  an  alianirusn  container,  48  in.  wide  by  40  in.  long 
by  48  in.  high  (1.2  by  1.01  by  1.2  m).  It  had  a tare  weight  of  250  pounds 
(113.4  kg).  See  Figure  3 for  a disassembled  MCXXX3N,  and  Figure  4 for  a 
HODOON  rigged  for  static  drcp  tests. 
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The  PIPC  is  shown  in  Figure  5.  It  is  38  1/4  in.  high  ty  47  1/2  in. 
long  by  39  1/2  in.  wide  (.97  by  1.2  by  1.0  m)  and  has  a tare  weight  of  44 
pounds  (19.9  kg) . Because  it  was  paraffin-iinpregnated,  external  water- 
proofing was  not  required. 

During  March  1975,  waterproofing  tests  using  PIFC  were  nade  while 
awaiting  the  availability  of  a KXXXN.  Loads  were  built  using  Nb.  10 
cans  of  provisions,  configured  as  shown  in  Figure  6.  Initially,  a hot 
glue  technique  was  used  to  seal  the  shrink-wrap  bags.  The  original 
loads  used  only  one  shrink-wrap  bag  as  internal  waterproofing.  The 
hot  glue  procedure  was  tiroe-consiming  and  required  special  skills  to 
avoid  melting  holes  in  the  bag  at  the  seal.  Since  the  shrink-wrap  betg  is 
made  of  a thermosetting  plastic,  the  idea  of  using  heat  sealing  was 
investigated.  Although  this  method  was  somewhat  better  than  the  hot  glue, 
it  too  proved  to  be  time-c<xisiining  and  required  special  equipment  and 
skills.  Each  method  of  bag-sealing  was  tested  by  building  loads  and 
float-testing  them  over-night  from  the  Cheatham  Annex  pier.  Even  with 
successful  shrinkwrap  bag  seals,  leaks  were  discovered  in  the  manufac- 
turers seal.  This  was  solved  by  double-bagging  (i.e. , placing  one  bag 
within  emother) . 

Once  waterproofing  was  achieved,  buoyaiKy  was  inherent  as  long  as 
the  load  weighed  less  than  64  pounds  per  cubic  foot,  (1025  kg/cu.m) , the 
density  of  sea  water. 

On  these  early  loads,  1 in.  (2.54  cm)  thick  hon^comb  with  1/2  in. 

(1.7  cm)  cells  of  60-pound  (40  kg)  face  stock  was  used  to  line  the  inside 
of  the  internal  waterproofing  bags  and  as  separators  between  the  layers 
of  the  Mo.  10  cans  of  provisions  as  shown  in  Figure  6.  This  lining  was 
necessary  to  prevent  puncture  of  the  waterproofing  bags  by  the  payloexi 
items. 

The  first  series  of  static  drops  was  conducted  between  1 April 
1974  and  10  April  1974  at  Cheatham  Annex.  During  this  period,  four  NODOON 
and  ten  PIFC  dr(^s  were  made.  Bach  NODOON  and  PIFC  was  waterproofed  as 
already  described.  Several  external  configurations  of  each  load  (MODOON's  | 

and  FIFO's)  were  built  to  assess  the  use  of  honeycomb  as  a shock  mitigator,  ^ 
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using  the  Arny  handbook^  as  a guide.  The  one-inch  honeyccnb  on  hand  was 
much  stronger  than  that  used  by  the  Army  for  airdrc^  shock  mitigation. 
Though  little  or  no  crush  was  observed,  no  damage  to  the  payload  of  cans 
occurred. 

Attempts  were  made  to  ti^ten  the  loads  using  foam-in-place  resin  as 
cushioning.  However,  the  heat  generated  during  the  chanical  foaming 
process  melted  holes  in  the  plastic  waterproofing  bags  in  hidden  areas. 
This  problem  was  discovered  vd^en  the  loads  were  opened  for  inspection 
following  the  static  drop  and  flotation  tests.  Scraps  of  honeycomb  or 
rubberized  horsdiair  were  used  as  cushioning  to  tighten  each  load.  This 
solution  was  less  expensive,  quicker,  and  required  neither  special 
equipment  nor  skills. 

efforts  were  made  to  reinforce  the  MODOON  beises  by  inserting  4 by 
4-in.  (10  by  10  cm)  lumber  into  the  fork  lift  tunnels.  Honeycomb  was 
attached  to  the  underside  of  the  MCXXX3N  base  in  an  attonpt  to  mitigate  the 
splashdown  shock.  Despite  these  efforts,  the  NODCQN  base  and  toggle 
latches  did  not  survive  these  static  drops.  No  additional  tests  of  the 
NCXXDON  were  made. 

To  compare  NEACDS  PIFC  and  MODCON  loads,  the  following  data,  pre- 
sented in  Tables  2,3,  and  4,  were  obtained: 

a)  Load  stuffing  time  - the  time  required  to  fill  a container 
with  a peyload  and  1 in.  (2.5  cm)  thick  honeycomb  separators 
for  shock  mitigation,  assuming  that  the  payload  items  are 
stacked  near  the  box  and  the  separators  are  cut-to-fit. 

b)  Total  payload  volume  - the  sum  of  the  volumes  of  each 
payload  item  (in  this  case,  cans)  multiplied  by  the  number 
of  that  particular  item. 

c)  External  space  utilization  - the  total  payload  volume 
divided  by  the  total  external  volume  of  the  container. 

This  ratio  is  expressed  as  a percentage. 

d)  Soak  time  - the  period  of  time  a load  remains  in  the  water 
after  it  is  dropped. 

e)  Payload  weight  - the  sum  of  the  weights  of  the  individual 
payload  items. 

f)  Rigged  weight  - the  sum  of  the  dry  weights  of  the  payload, 
containers,  dunnage,  and  rigging  materials  (excluding 
parachutes) . 
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1)  Crew  Size: 


TABLE  4 - PIPC  AND  MXXXN  STATIC  DROP  TEST  SIM4ABY 


1 LOAD 

1 NO. 

1 RICKED 

1 WEIGHT 

1 (lb) 

1 

DRCX> 

WEIGHT 

(ft) 

r§5AK 

TIME 

(min) 

EXTEiaiAL 

HCMEVrCOMB 

CONFIGURATION 

REMARKS  1 

1 

1 1 

1 

I 1206 

1 

10 

45 

2 in. 
Honeyccaib 

No  leakage  1 

I 2 

1 

I 1205 

1 

10 

25 

1 in. 
Honeycomb 

Leakage  thru  hole  in  | 
bag  1 

1 3 

1 

1 2025 

1 

10 

52 

2 in. 
Honeycomb 

Some  leakager  but  not  j 
thru  seal  I 

1 4 

1 

I 1991 

1 

10 

15 

1 in. 
Honeycomb 

Some  leakage  1 

1 

1 5 

1 

I 1200 

1 

20 

15 

3 in. 
Honeycomb 

Slight  leakage  near  | 
bottom  1 

1 6 

1 

1 1223 

1 

20 

15 

3 in. 
Honeycomb 

No  leakage  in  cargo  1 

1 7 

1 

1 1210 

1 

20 

20 

2 in. 
HoneycOTb 

Slight  leakage  thru  1 
seal  1 

1 8 

1 

1 2008 

20 

18 

2 in. 
Honeycomb 

Leakage  thru  hole  1 

caused  by  foam  heat  1 

1 9 

1 1210 

1 

20 

18 

1 in. 
Honeycomb 

Double  bagged  no  leak-j 
age  inside  inner  bag  I 

1 10 

1 

I 2010 

1 

20 

18 

0 in. 
Honeycomb 

Double  bagged  no  leak- I 
age  inside  inner  bag  j 

1 1 

1 

I 1990 

1 

10 

5 

3 in. 
Honeycomb 

Leakage  thru  top  seal  j 

1 2 

1 

1 1320 

1 

20 

20 

3 in. 
Honeycomb 

No  leakage  or  damage  j 

1 3 

1 

t 2000 

1 

20 

10 

3 in. 
Honeycomb 

Leakage  thru  hole  I 

caused  by  foam  heat  I 

1 4* 

1 

I 1750 

1 

10 

- 

No  honeycomb 

Severe  leakage;  no  j 

damage  to  cargo  1 

* No  attempt  was  made  to  shockproof  or  waterproof  the  load 
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g)  Drop  height  - distance  in  feet  from  the  bottom  surface  of 
the  load  to  the  still  water  surface,  measured  vertically. 

The  remainder  of  the  Cheatham  Annex  Static  Dr<¥  Test  Series  was  com- 
pleted during  June  1974.  These  tests  culminated  in  dropping  operational 
electronic  payload  items:  a SAL  219  Klystron  tube  borrowed  from  the 
Navctl  Electronic  Schools’,  Norfolk,  UFN-20  TACAN;  and  a Magnetron 
tube  borrowed  from  a SPS-10  rcKiar  from  a ship  at  the  Norfolk  Navy  Yard, 
Portsmouth,  VA.  In  pr^>aration  for  dropping  the  Klystron  and  Magnetron, 
three  instrumented  duran^  loads  representing  eadi  real  load  in  size  and 
shape,  but  of  varying  weights,  were  tested. 

The  objectives  of  these  tests  were  to  determine  the  degree  of  splash- 
down shock  mitigation  that  could  be  obtained  by  deeper  water  per^tration, 
and  to  obtain  a queditative  idea  of  the  shock  transmitted  to  the  payload. 

The  dummy  Klystron  load  was  built  in  a common  fiberboard  (corrugated 
cardboard)  container  measuring  30  ty  30  by  30  inches  (.76  by  .76  by  .76  m) 
to  a basic  weight  of  120  lb  (54.  kg).  Detachable  external  60-lb  (27.2  kg) 
weights  were  added  to  the  bottom  of  the  container  to  permit  variations  of 
the  drop  weight  to  180  and  240  lb  (81.6  and  108  kg).  The  load  was  dropped 
successively  from  five,  ten,  and  twenty  feet  at  the  maximum  weight  (240 
lb;  108  kg).  The  first  60  lb  (27.2  kg)  weight  was  then  removed  aixi  the 
tests  were  repeated.  Finally,  three  drops  were  made  at  the  basic  120 
lb  (54.4  kg)  weight. 

A dummy  load  was  also  configured  for  the  Magnetron  and  tested  in 
the  same  way.  Its  size  was  24  in.  l(mg  by  17  in.  wide  by  24  in.  high 
(6.1  by  .43  by  .61  m).  The  maximum  weight  was  194  pounds  (88.0  kg)  with 
detachable  weights  yielding  gross  weights  of  127  and  67  lb  (57.6  and  30.4 
kg). 

Since  non-water  resistant  fiberboard  containers  were  used  to  build 
these  loads,  external  (as  well  as  internal)  shrink  Mirap  bags  were  used 
as  waterproofing.  These  bags  protected  the  container  itself  and  helped 
maintain  its  structural  integrity  during  retrieval.  This  E^ocedure  was 
followed  for  all  subsequent  A-7A  loads  since  there  were  no  properly 
sized  PIFC's  available. 

The  instrumentation  for  each  load  consisted  of  an  accelerometer 
mounted  at  the  center  of  the  container  and  aligned  parallel  to  the 


vertical  axis.  Itie  accelerometer  signals  were  transmitted  by  hardwire  to  a 
portable  recording  station  (xi  the  pier  nearby.  Although  the  actual  levels 
of  impact  shocks  were  suspect  due  to  poor  mounting  of  the  accelerometer, 
the  relative  levels  were  soch  that  the  largest  foot-print  pressure  (Ib/sq 
ft)  had  the  least  amount  of  shock  transmitted  to  the  payload. 

On  the  b2isis  of  these  results,  the  Klystron  and  Nagnetrcm  were  eadi 
built  into  loads  weighing  255  and  212  pounds  (115  and  96kg)  respectively, 
to  get  maximum  water  penetration  without  giving  up  too  much  buoyancy.  The 
Klystron  was  received  prepackaged,  nested  in  rubberized  horseludr  within  an 
airtight,  viaterproof  metal  can  24  indies  (.61  m)  long  by  18  in.  (.45  m)  in 
diameter.  Ihe  sealed  metal  can  was  packaged  in  a 30  inch  (.76  m)  cube 
common  fiberboard  container.  The  can  was  laid  on  its  side  for  best  orienta- 
tion of  the  Klystron  to  the  splashdown  shock.  The  metal  can  was  cushioned 
within  the  container  using  scraps  of  honeycomb,  as  shown  in  Figure  7.  The 
container  was  internally  and  externally  waterproofed  as  an  A-7A  load. 

The  Magnetron  was  received  packed  in  a close-fitting  styrofoam 
overpack  13  by  13  9 inches  (33  by  33  by  22  cm) . The  Magnetron  has  a 


cruciform  configuration,  the  two  horizontal  arms  being  opposing  magnets 
and  the  vertical  member  the  glass  electronic  tube.  The  cunns  were  aligned 
along  the  diagonals  of  the  overpacks'  13  by  13-inch  (33  by  33  cm)  face. 

The  Magnetron  was  packaged  in  a 24  by  19  24  inch  (.61  by  .48  by 
.61  m)  box  as  an  A-7A  load.  Hon^comb  layers  were  built  up  within  the 
container  to  align  the  axis  of  the  glass  tube  vertically,  as  shown  in 
Figure  8. 

After  the  drops,  both  the  Klystron  and  the  Magnetron  were  returned  to 
their  cognizant  activity  for  checkout  and  post  calibration.  Post  drop 
inspection  of  these  items  showed  no  physical  damage  and  both  performed  up 
to  their  pre-drop  calibration  values. 

4.2.2  Colts  Neck 

The  second  major  series  cf  static  drop  tests  was  made  at  the  Naval 
Weapons  Handling  Center  (NIffiC),  Colts  Neck,  N.J.  during  August  and  Septem- 
ber 1975.  These  tests  were  necessary  to  design  and  develc^  the  packaging 
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Figure  7 — Schematic  of  Klystron  Packaging 


NOTE; 

THIS  METHOD  OF  CUSHIONING  CAN  BE 
USED  FOR  ANY  PRE-PACKAGED  PAYLOAD 
THAT  WILL  PIT  INSIDE  THE  A-7A  OR  A-22 
LOAD  DIMENSIONS.  ANY  CUSHIONING 
MATERIAL  SUCH  AS  RUBBERIZED  HORSE- 
HAIR. CELLULOSE  WADDING,  POLYSTYRENE 
SHEETING,  OR  EQUIVALENT  CAN  BE  USED 
INSTEAD  OF  HONEYCOMB  SHEETING. 
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STYROFOAR 
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MAGNETROR 
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Figure  8 — Schematic  of  Magnetron  Packaging 


and  rigging  configurations  for  the  NEACDS  missile/ordnance  loads.  The 
following  items  were  chosen  by  NWHC  as  representative  types  of  missile/ 
ordnance  container  systems: 

a)  Standard  Arm  (AGM-78)  Missile,  one  each  in  a CNU  183/E 
container 

b)  SHRIKE  (AGM-45)  Missile,  three  each  in  a CNU  167/E  container 

c)  MK  46  Torpedo  (Air  Launch) , one  each  in  a Mark  535  container 

d-g)  AN/SSQ-36,  41A,  47B,  and  An/SSO-50  Sonobuoys  each  in  a 
cylindriceil  sonobuoy  launch  container  (SLC) , both  in  a 
grey  plastic  overpack.  Thirty  six  sonobuoys  of  the  same 
type  in  the  plastic  overpacks  were  strapped  vertically  on 
43  by  43  inch  (1.1  by  1.1  m)  wooden  pallets. 

Although  each  of  these  containers  was  ostensibly  designed  to  protect 
its  missile/ordnance  item  against  normal  shilling  shocks  and  to  remain 
waterproof,  prior  NEACDS  testing  suggested  that  greater  shocks  would  be 
experienced  during  airdrop  and  impeK:t.  Consequently,  the  experiments  were 
designed  around  shock  mitigation,  waterproofing,  and  retrieval.  NWHC 
engineers  and  technicians  inspected  and  pressure-tested  the  various 
containers  to  insure  their  watertight  integrity.  When  necessary,  r^airs 
were  made  to  the  containers. 

The  STANDARD  ARM  and  SHRIKE  Missiles  were  each  instrumented  with 
a single  accelerometer  located  at  the  missile's  center  of  gravity  (CG) . 
(See  Figures  9 and  10  for  details.)  The  sonobuoys  were  instrumented  at 
the  longitudinal  center  of  the  airdrop  platform  and  along  the  vertical 
axis  of  the  load.  The  MK  46  Torpedo  loads  were  instrumented  at  the 
airdrop  platform  and  at  the  payloads ' OG  (See  Figures  11  and  12) . Data 
were  transmitted  by  hardwire  to  an  instrument  console  on  the  pier.  Itie 
signal  from  each  accelerometer  was  recorded  from  the  time  of  release  of 
the  load  to  shortly  after  splashdown,  with  particular  attention  to  the 
pulse  duration  (in  milliseconds)  and  the  peak  value  of  "G"  loading. 

Each  drop  was  recorded  i^tographically  by  the  following  methods: 
Still  pictures,  both  35  mm  color  and  black-and-white  prints;  a high-speed 
movie  camera  (1000  f ranies/sec) ; a low-speed  movie  camera  (64  franveVsec) ; 
and  a video  camera  with  slow  motion  capability. 

Drop  heights  for  each  load  are  shown  in  Table  5.  Ilie  drop  height 
determines  the  speed  of  impact  of  the  load  with  the  water  surface.  Itiis 
speed  is  equal  to  the  stabilized  rate  of  descent  of  the  load  and  parachute 
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Figure  11  — Sonobuoys  Lead  Configuration 


TAB££  5 - DROP  HEIGHTS 
AND  RES[JLTINS  IMPACT  VELCXriTIES 


[A 


1 \ 

1 TYPE  OF  LOAD  1 DROP  HEIGHT  (Ft) 

1 1 

IMPACT  VELOaTY  (FPS)  I 

1 1 

1 Standard  Arm  MISSILE  I 12.5 

1 1 

1 

28.5  1 

1 1 

1 SHRIKE  Missile  1 12.5 

1 1 

28.5  1 

1 ^ \ 

1 MR  46  Torpedo  1 12.0 

1 1 

1 

28.0  1 

1 j 

1 Light  Sonobuoys  I 15.75 

1 1 

1 

32.0  1 

1 1 

1 Heavy  Sonobuoys  I 13.75 

1 1 

1 

29.09  1 

system.  When  the  load  is  of  sufficient  weight  to  require  a cluster  of 
two  or  nore  chutes,  the  rate  of  descent  is  taken  for  a one-chute-not-^e- 
ployed  condition.  This  is  a ccMiservative  value,  but  is  realistic  in  that 
one  chute  in  the  cluster  may  fail  to  deploy.  If  more  than  one  chute  fails 
to  deploy,  the  remaining  chutes  will  not  be  able  to  control  the  rate  of 
descent,  and  the  load  will  be  destroyed. 

STANDAfiD  ARM  Load: 

The  NEACDS  Standard  Arm  Missile  load  was  designed  for  two  missiles, 
eadi  housed  in  a CNU  183/E  container,  rigged  on  a 16  foot  (4.8  m)  Type 
II  Airdrc^  Platform.  Each  missile  weighed  1391  pounds  (630  kg) . Its 
container  weighed  680  pounds,  (308  kg)  and  Weis  193.5  inches  long,  28 
inches  wide,  and  28.5  indies  high  (4,91  m by  .71m  by  .72m).  The  16-foot 
(4.8  m)  platform  weighed  600  lb,  (272  kg)  with  an  additional  246  lb  (111 
kg)  for  rigging,  honeycarb,  and  plywood  bringing  the  total  suspended 
(splashdown)  weight  to  4988  lb  (2262  kg)  for  load  no.  1. 

On  STD  ARM  Loads  2 and  3,  additional  plywood  was  placed  beneath  the 
honeyconb  stacks  to  determine  the  effect  of  stiffening  the  platform. 
This  resulted  in  a total  su^nded  wei^t  of  5108  and  5092  lb  (2316  and 
2309  kg)  for  loads  2 and  3,  respectively. 

A 12-foot  (3.65  m)  platform,  weighing  450  lb  (204  kg)  was  used  on 
STD  ARM  IiOcKis  4 through  6 to  increase  the  foot  print  pressure  in  an  effort 
to  lower  the  impetct  shock  by  permitting  greater  water  penetration.  This 
decreased  the  weight  of  the  load  to  4867  lb  (2207  kg)  and  increased  the 
footprint  pressure  from  35.5  to  45.0  Ib/sq  ft  (173.3  to  219.7  kg/sq.  m). 

SHRIKE  Loads: 

The  NEACDS  SHRIKE  Missile  load  consisted  of  six  missiles,  housed 
three  each  in  two  CNU  167/B  containers,  with  accompanying  wings  and 
fins  placed  in  three  CNU  171/E  containers.  Badi  SHRIKE  Missile  weighed 
407  lb  (184  kg)  and  each  171/E  container  measuring  18.5  in.  long  by  9.5 
in.  wide  15  in.  high  (46.8  cm  by  24.1  cm  by  38.1  cm)  and,  loaded  with 

wings  and  fins,  weighed  75  lb  (34  kg).  The  CNU  167/E  containers  weighed 
575  lb  (260  kg)  and  measured  140.8  in.  long,  36  in.  wide,  and  25.5  in. 
high  (3.57  m by  .91  m by  .64  m). 


Additional  flotation  i«as  provided  for  the  load  in  the  form  of  a 
plywood  and  polystyrene  sandwich  12  feet  l<mg  by  8 feet  wide  by  7 in. 
high  (3.55  m by  2.43  m by  .17  m).  All  six  loads  were  built  on  12-foot 
(3.65  m)  platforms/  weighing  450  lb  (204  kg)/  with  an  additional  777  lb 
(352  kg)  for  rigging  and  flotation.  Ihis  resulted  in  a total  rigged 
weight  of  5044  lb  (2287  kg)  and  a foot  print  pressure  of  46.6  Ib/sq 
ft.  (227  kg  sq.  m) . 

TORPEDO  Loads: 

The  NEAa3S  Torpedo  ordnance  load  oonprised  four  torpedos  in  four 
NK-535  containers/  rigged  cn  an  8-foot  (2.43  m)  airdrop  platform.  Each 
torpedo  weighed  541  lb  (245  kg).  The  MK-535  container  weighs  280  lb  (127 
kg)  and  is  127.5  in.  long/  21.3  in.  wide  and  24  in.  hi^  (3.23  m by  .54  m 
by  .61  m) . The  8-foot  (2.43  m)  platform,  weighing  300  lb  (136  kg)  plus  250 
lb  (113  kg)  of  wood  and  rigging,  brought  the  total  weight  to  3914  lb  (1775 
kg).  Again,  differing  configurations  of  plywood  were  tried  above  and 
below  the  honeycomb  stacks  to  stiffen  the  platform.  As  a result,  the 
eight  torpedo  loads  ranged  in  weight  from  3914  to  4084  lb  (1775  to  1852 
kg) . The  final  configuration  weighed  4021  lb  (1823  kg) , yielding  a 
footprint  pressure  of  55.8  Ib/sq  ft  (227  kg/sq  m) . 

SONOBUOY  Load: 

Ihe  NEACDS  Sonobuoy  load  consisted  of  four  pallets,  each  with  36 
s(XK)bupys  in  their  launch  containers  and  grey  plastic  overpacks.  The 
overpacks  have  an  octagonal  cross-secti<m  of  7 in.  (17  cm)  across  the 
flats  and  measured  45  in.  hi^  (1.14  m).  The  sonobuoys  were  arranged 
vertically  on  a 43-in.  (1.09  m)  squ«ire  wooden  pallet.  Loads  of  both 
AN/SSQ-36  and  AN/SSQ-50  sonobuoys  were  drof^ied,  the  individual  sonobuoys 
weighing  30  and  49  lb  (13.6  and  22.2  kg)  respectively.  Four  pallets  were 
rigged  on  an  8 ft  (2.43  m)  airdrop  platform  for  a total  weight  of  5372  lb 
(2436  kg)  for  the  AH/SSQ-36  sonobuoys  and  7948  to  8108  lb  (3605  to  3677 
kg)  for  the  AN/SSQ-50  sonobuoys,  resulting  in  footprint  pressures  of  74.6 
and  112.6  Ib/sq  ft,  respectively,  (364.2  and  549.7  kg/sq  a). 


The  heavy  sonobuoy  (AN/SSQ-50)  platform  loads  exceeded  the  5000-lb 
(2267  kg)  weight  limit  imposed  by  the  helicqpter  retrieval  requirement. 
To  accommodate  retrieval  by  small  ships,  i.e. , destroyers  and  frigates, 
these  loads  were  rigged  and  tested  to  split  apart  into  the  individual 
pallets.  Splitting  was  acconplished  by  towing  the  load  behind  the  ship 
at  4-6  knots.  After  splitting,  the  pallets  formed  a string  of  loads, 
connected  by  100-foot  (30.4  m)  sea-painters.  This  adlowed  the  ship  to 
retrieve  each  load  individuadly,  well  within  it's  lift  Cef)cd3ility.  When 
the  first  load  was  brought  aboard,  the  sea-painter  for  the  second  was 
attached,  aud  the  retrieval  sequence  repeated  until  all  loads  were  on 
board.  Note  that  the  loads  still  in  the  water  aK:ted  as  sea-anchors  to 
stabilize  the  load  being  retrieved.  The  last  load  wais  stabilized  by  the 
platform. 

Ihe  results  of  the  instrumented  missile/ordnance  static  drop  are 
sunmarized  in  Table  6.  A detailed  discussicxi  for  each  load  design  evolu- 
tion follows. 


STANDARD  Arm: 

The  first  three  loads  were  rigged  on  a 16-foot  (4.87  m)  airdrop 
platform  to  protect  the  payloads  to  their  transportation  design  limits, 
defined  as  a shock  pulse  represented  by  an  isoceles  triangle  pulse  of  30 
g's  amplitude  and  30  msec  duration.  The  initial  design  followed  standard 
airdrop  calculations  for  hard  (ground)  impacts.  This  design  was  unsat- 
isfactorily; the  missile  "bottomed  out”  and  the  missile  mounting/isolation 
^stem  (MMXS)  of  the  container  deformed  causing  high  "g"  loads  to  be 
transmitted  to  the  missile*  Ttie  total  honeycomb  area  was  decreased  from 
2640  sq  in.  to  1920  sq  in.  (1.70  to  1.23  sq.  m)  divided  equally  among  four 
stacks  12  in.  (.30  m)  high.  Ttiis  design  was  predicated  on  reducing  the 
transmitted  ”g”  level  by  softening  (reduction  of  area)  the  shock  mitiga- 
ting material  to  allow  greater  stroke.  Although  the  "g's”  were  reduced  on 
the  second  drop,  the  NMIS  bottomed  and  was  deformed.  For  drop  number  3, 
the  honeycomb  area  was  decreased  to  1800  sq  in  (1.16  sq  m),  but  was  di- 
vided equally  into  three  stacks  15  in.  (.38  m)  high.  Since  the  MNIS 
bottomed  again,  a diange  was  node  to  a 12-foot  (3.65  m)  platform  in  an 
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effort  to  achieve  greater  water  penetration.  Ihis  increased  the  footprint 
pressure  from  aE^roximately  35  Ib/sq  ft  to  45  Ib/sq  ft  (170  to  219  kg/sq. 
m).  Static  drops  4,  5,  and  6 had  the  same  configuration;  1800  sq  in  (1.16 
sq.  m)  of  honeycomb,  divided  equally  into  six  stacks  12  inches  (.30  m) 
high  on  a 12-foot  (3.65  m)  airdrop  platform.  As  shown  in  Table  6,  this 
design  resulted  in  an  average  shock  transmitted  to  the  payload  of  15 
g's. 

SHRIKE: 

The  SHRIKE  containers  were  short  enough  to  rig  on  a 12-foot  (3.65  m) 
airdrop  platform.  The  resulting  footprint  pressure  was  46.7  Ib/sq  ft 
(228  kg/sq.  m) . The  SHRIKE  transportation  design  limits  are  stated  as  a 
half  sine  wave  shock  pulse  of  25  g's  maximum  emd  30  milliseconds  zero-to- 
zero  pulse  duration. 

The  standard  airdrop  calculations  for  hard  impact  resulted  in  a 
honeycomb  configuration  of  1800  sq  in.  (1.16  s.  m)  distributed  equally 
into  six  stacks  each  12  in.  (.30  m)  high.  The  first  and  second  loads  were 
rigged  to  splashdown  at  10®  and  5®  inclined  to  the  horizontal  respec- 
tively. This  resulted  in  the  bottoming  of  the  MMIS  on  each  drop,  probably 
because  an  angular  ccceleration  was  induced  at  the  free  (high)  end  by 
rotation  of  the  load  about  the  low  end  in  the  water.  All  subsequent  loads 
were  dropped  level  to  avoid  this  effect*  The  third  load  was  dropped  level 
using  the  same  honeyomb  configuration,  with  no  damage  resulting  to  either 
the  payload  or  the  MMIS.  In  the  fourth  load,  the  honeycomb  area  was 
increased  to  1980  sq  in  (1.38  sq  m).  Since  it  had  been  built  before  the 
time  of  the  third  drqp,  it  did  not  benefit  from  the  results  of  that  drop. 
The  fifth  and  sixth  loads  had  the  same  configuration  as  load  three;  1800 
sq  in  (1.16  sq  m)  of  honeycomb  divided  equally  into  six  stacks,  12  in. 
(.30  m)  high.  Drops  three,  five  and  six  averaged  16.1  g's,  well  below  the 
required  design  limits 

MR  46  TORPEDO: 

Four  Torpedoe  in  their  containers  were  rigged  on  an  8-foot  (2.43  m) 
airdrop  platform.  The  NK  46  Torpedo  has  transportation  design  limits 
of  a half  since  wave  shock  pulse  of  60  g's  maximum,  and  a zero-to*zero 
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pulse  duration  not  less  than  8 milliseconds.  The  first  load  weired  3914 
lb  (1775  kg)  with  a total  honeycoinb  area  of  1828  sq  in  (1.17  sq  m)  divided 
equally  into  two  stacks  12  in.  (30  m)  high.  Because  there  was  some 
damage  to  the  platform,  the  seccmd  and  third  loads  were  built  using  2160 
sq  in.  (1.39  sq  m)  of  honeycoirb  divided  equally  into  three  stacks  12 
indies  (.30  m)  high,  with  additional  plywood  to  stiffen  up  the  platform. 
•Iliis  brought  the  total  weight  tp  to  3998  lb  (1813  kg) . Although  the 
platform  was  undamaged,  it  was  felt  that  the  plywood  gave  poor  load 
spreader  action.  In  the  fourth,  fifth,  and  sixth  loads,  the  hon^comb 
area  was  increased  to  2816  sq  in.  (1.81  sq  m)  divided  equally  among 
four  steicks  9 in.  (22  cm)  high.  Differing  configurations  of  plywood  were 
tried,  but  the  g loading  of  the  torpedo  remained  high.  The  seventh  and 
eight  loads  were  configured  as  shown  in  Figure  12.  The  final  configura- 
tion weighed  3983  lb  (1806  kg)  and  resulted  in  an  average  shock  transmit- 
ted to  the  payloads  of  18.5  g's. 

SCMHJOY  Loads: 

Both  the  light  (AN/SSO-36)  and  heavy  (AN/SSQ-50)  sonobuoy  loads 
consisted  of  four  pallets  on  an  8-foot  (2.43  m)  airdrop  platform  as 
already  described.  The  transportation  design  limits  are  stated  as  a half 
sine  wave  shock  pulse  of  100  g's  maximum  and  an  11  millisecond  zero-to- 
zero  pulse  duration.  The  first  light  sonobuoy  load  weighed  5372  lb  (2436 
kg)  with  a total  honeycomb  area  of  4572  sq  in.  (2.94  sq  m)  divided  equally 
among  eight  stacks,  12  in.  (.30  m)  high.  Because  the  plywood  fractured  on 
the  first  drop,  the  honeycomb  area  for  second  and  third  loads  was  reduced 
to  3060  sq  in  (1.97  sq.  m) , divided  equally  among  four  strips,  9 in.  (22 
cm)  high.  This  resulted  in  an  average  of  25  g's  transmitted  to  the 
pe^load.  The  first  heavy  sonobuoy  load  weighed  8108  lb  (3677  kg)  and 
again  used  3060  sq  in  (1.97  sq  m)  of  honeycomb,  but  the  area  was  divided 
among  six  strips  9 in.  (22  cm)  high.  No  damage  occurred  to  either  the 
platform  or  the  payload.  No  honeycomb  was  used  on  the  second  load. 
Although  the  load  survived,  it  was  felt  that  the  ^ock  level  was  exces- 
sively high.  The  third  1ock3  was  mcide  identical  to  the  first  to  confirm 
results.  This  final  configuration  resulted  in  an  average  shock  transmit- 
ted to  the  pe^load  of  16  g's. 
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4.3  RANGE  AIR  DRCS>S 

5l 

1\#o  series  of  range  airdrops  were  conducted  during  the  NEACD6  pro- 
gram: testing  of  the  A-7A,  A-22,  and  Heavy  Airdrop  loads  at  Wallqps  | 
Island,  Virginia  during  August  and  October  1974;  and  testing  of  the  I 
missile/ordnance  loads  at  the  Yuma  Proving  Grounds/NFTR  Salton  Sea  Facil-  I 
ity  near  El  Centro,  CA.  luring  November  1975.  The  major  goals  of  these  j 
tests  were  to  examine  load  airdrc^  characteristics,  sea-painter  deploy-  | 
ment,  and  retrieval  aspects  of  delivering  a payload  in  a simulated  open  | 

sea  environment  under  "controlled  conditions."  3 

; 

4.3.1  Wallops  Island 

The  first  series  of  airdrqps  was  acccxrplished  with  the  eissistance  of  1 
the  National  Aeronautics  and  Space  Administration  (NASA)  at  their  Wallops 
Flight  Center,  Wallops  Island,  Virginia.  Eight  A-7A  door  bundle  IockIs, 
nine  A-22  loads  and  four  Heavy  TVirdrc^  loads  were  tested.  This  series 
involved  a joint  service  effort  of  Navy,  Air  Force,  Marine  Corps,  and 
Coast  Guard  as  well  as  NA^  resources  personnel  and  assets. 

Three  separate  test  dr<^  days  were  established  for  the  A-7A  door 
bundles  and  A-22  unit  loads.  Payloads  for  the  A-7A  loads  consisted  of  lead  ; 
weights;  those  of  the  A-22  loads  were  No.  10  cans  of  provisions  similar  to  ; 
those  used  in  the  static  drop  test  series.  On  the  first  drop  day,  three  ; 
each  of  A-7A  and  A-22  loads  were  airdropped  from  a Marine  Corps  KC-130 
airplane.  On  the  second  drop  day  six  more  loads,  three  A-7A  and  A-22  ; 
loads,  were  tested.  On  the  third  de^  two  additional  A-7A  loads  and  three  ; 
A-22  units  were  airdropped.  NASA  provided  both  standard  and  high  ^)eed 
motion  picture  coverage  as  well  as  radar  tracking  for  load  ballistic  data. 

The  A-7A  and  A-22  loads  were  retrieved  using  a 24-foot  (7.3  m)  Coast  Guard 
boat  or  a 32-foot  (9.7  m)  commercial  fishing  boat.  Due  to  it's  limited  : 
lift  capability,  the  Coast  Guard  boat  towed  the  A-22  loads  back  to  the  i 
dock,  a distance  of  5 miles  (8.04  km)  at  a speed  of  5-6  knots. 

The  A-7A  Door  Bundles  were  rigged  in  accordance  with  current  Artny/Air 
Force  procedures  for  jungle  terrain  drops  On  these  early  loads,  the 

"Airdrop  of  Supplies  and  Equipment;  Rigging  Containers,"  Depart- 
ments of  the  Anty  and  the  Air  Force,  Amy  TM  10-500-1/Air  Force  TD  13C7- 
1-11  (February  1972) . 
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sea  painter  also  served  as  a 100-ft  (30.4  m)  riser  extension.  Ifie  sea 
painter  line  was  double  braid  r^lon  over  a polypropylene  c»re  floating 
line.  The  riser  extensions  ensured  that  the  parachute  would  be  released 
high  enough  above  the  water  surface  to  be  blow  out  of  the  retrieval 
area.  One-half  of  a Two  Jaw  ground  release  was  attached  at  the  t<^  of  the 
riser  extensiorv/sea  painter.  Later  airdrops  separated  these  functions, 
using  steu^dard  nylon  riser  extensions  and  rigging  the  sea  painter  in  an 
accordian  fold  along  the  front  side  of  the  load  as  it  is  placed  in  the 
aircraft.  (See  Figure  13  for  a typical  A-7A  load.) 

The  A-22  loads  were  first  rigged  similarily,  using  a 150-foot  (45.7 
m)  3/4-in.  (1.9  cm)  diameter  line  cts  the  riser  extension/sea  painter.  An 
A-22  cargo  bag  with  its  accompanying  scuff  pad  and  webbing  wcis  used  to 
house  the  container  and  payload.  (See  Figure  14  for  a typical  A-22  rigged 
for  airdrop.)  Again,  as  for  the  A-7A  loads,  the  functions  of  riser 
extension  and  sea-painter  were  later  separated.  By  so  doing,  the  load 
rigging  became  more  compatible  with  current  airdrop  procedures;  the 
sea-painter  line  could  be  lighter,  less  expensive,  and  more  easily  ob- 
tained. The  later  sea-painters  were  made  of  three-twist  polypropylene 
floating  line. 

Retrieval  techniques  for  these  loads  (A-7A  and  A-22)  involved  heaving 
a grepiel  line  to  capture  the  floating  sea-painter;  retrieving  the  sea- 
painter  and  bringing  it  aboard  ship;  and  lifting  the  load  aboard  using 
the  sea-painter  as  a lifting  line  reeved  through  a block  on  a torpedo 
recovery  (or  ASROC)  boom. 

Shock  mitigation  on  these  loads  utilized  the  foam-in-place  resin 
and  1 in.  (2.54  cm)  honeycomb.  Four  A-7A  door  bundles  and  four  A-22  loads 
were  equipped  with  onboard  telemetry  units  in  an  attenpt  to  measure  the 
shock  at  the  payload  during  extraction,  main  parachute  deployment,  and 
splash-down.  Results  of  this  test  are  suspect  because  of  discrepancies 
between  pre-and  post-cedibration  tests  of  the  telemetry  units.  Although 
special  consideration  was  given  to  mounting  the  units  inside  the  loads, 
vibration  of  these  units  could  have  caused  excessively  high  shock  forces 
to  be  sensed  by  the  accelerometer. 
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Figure  14  — A-22  Load  Ready  for  Paracliute  Attacliment 


r 


1 


On  19  August  1974,  the  first  drop  day,  three  A-7A  loads  and  three 
A-22  units  were  dropped.  Five  of  these  loads  were  airdropped  and  re- 
trieved satisfactorily,  but  the  parachute  on  the  300  lb  (136  kg)  load 
failed  to  deploy  and  the  load  broke  apart  on  impact.  On  the  second  drop 
day,  21  August  1974,  three  more  A-7A  and  three  more  A-22  units  were 
airdrcpped.  All  the  parachutes  deployed  properly.  All  loeds  were  re- 
trieved without  incident,  although  on  load  No.  12,  a 1600-lb  (1725  kg) 
A-22  unit,  the  64-foot  (19.5  m)  diameter  parachute  failed  to  release  at 
inpact.  The  sea  painter  was  cut  at  the  parachute  release  and  the  load  was 
retrieved  satisfactorily.  The  final  drop  day  for  the  single  unit  loads 
occurred  on  23  August  1974.  Two  A-7A  units  and  three  A-22  units  were 
drcpped  and  retrieved  satisfactorily.  All  loads  airdropped  remained 
watertight. 

The  Wallops  Island  A-7A  and  A-22  unit  airdr<ps  are  summarized  in 
Table  7.  Prior  to  the  drops,  a sample  of  three  A-22  units  was  selected 
and  the  cargo  bag  and  sea  painter  rigging  times  were  recorded.  Results 
indicated  that  the  A-22  cargo  bag  rigging  time  averaged  22  min,  36 
sec,  and  the  sea  painter  rigging  time  averaged  27  min,  24  sec.  The  total 
average  time  to  conpletely  rig  an  A-22  unit  for  airdrcp  was  50  min,  09 
sec.  An  A-7A  unit  would  require  less  time;  platform  airdrop  loeds  would 
require  considerably  more  time. 

The  aircraft  tactics  and  ship  maneuvers  for  these  drop  tests  were 
established  well  in  advance  of  the  actual  operation.  An  attenpt  was  mcKie 
to  simulate  the  at-sea  procedures  to  be  used  during  fleet  exercises.  The 
aircraft  proceeded  to  the  target  area  under  Instrument  Flight  Rules  (IFR) 
at  cruise  altitude  as  required,  descended  to  a drop  altitude  when  over 
the  drop  zone,  and  flew  a racetrack  pattern  around  the  ship  until  the 
final  clearance  for  drop  was  given  by  the  ship.  Turning  inbound  (xi  the 
airdrcp  leg,  the  aircraft  established  the  required  lateral  offset  of  1000 
yd  (.91  km)  abeam  of  the  ship  and  navigated  to  the  Conputed  Air  Release 
Point  (CARP)  to  obtain  a point  of  impact  (PI)  1000  yd  (.91  km)  forward  of 
the  ship's  bow.  Ihe  aircraft  repeated  the  above  procedure  for  each  load. 
Figure  15  shows  the  flight  and  retrieval  pattern  used  during  the  Wallops 
Island  airdrcp  tests.  The  aircraft  altitucSe  varied  between  1000  and  1400 
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Figure  15  — Flight  and  Recovery  Patterns  for 
Wallops  Island  Range  Airdrops 
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feet  (304  eufid  426  m)  d^>ending  upon  the  size  load  to  be  dropped.  This 
was  200  to  400  feet  (60  to  120  m)  higher  than  procedures  C6dl  for,  but  weis 
necessary  so  that  radar  tracking  equipment  could  acquire  and  lock-on 
the  load  above  surface  clutter. 

On  10  October  1974,  four  Heavy  Airdrop  Platform  Loads  were  tested 
off  Waller  Island,  Virginia.  All  four  locds  were  rigged  as  platform 
extracted/platform  suspended  loads,  as  specified  in  Army  Manual  TM 
10-500-‘12/Air  Force  Manu2d  TO  1367-1-8,^^  eund  retrieved  using  the  Coast 
Guard  Buoy  Tender  CONIFER  (WI£-301).  These  loads  were  built  by  first 
pl2K:ing  pieces  of  3 in.  (7.5  cm)  thick  honeycomb  on  the  floor  of  the 
Metric  Airdrop  Platform.  The  A-22  units  were  then  ^)otted  on  the  platform 
in  a configuration  to  balance  ^sout  both  lateral  and  longitudinal  center 
lines.  Six  and  ten  A-22  units  were  used  on  the  12  and  20-foot  (3.65  and 
6.0  m)  Metric  Platforms,  respectively.  Tiedown  webs,  fastened  to  the 
platform  by  load  binders,  were  lashed  across  the  top  of  the  A-22  units  and 
over  the  corners  and  short  sides  of  the  platform.  These  webs  secured  the 
A-22  units  to  the  platform  and  prevented  the  load  from  breaking  apart 
during  the  airdrop  and  retrieval  i^tuuses  of  the  (^rations. 

After  the  A-22  units  were  secured  to  the  airdrop  platform,  the 


sea  painters,  messenger  line,  and  a lifting  grommet  were  rigged  to  the 
loads.  TVo  sea  painters,  1 in.  (2.54  cm)  diameter  and  150  ft  (45.7  m) 
long,  were  attached  to  diagonal  corners  of  the  platform  and  accordian 
folded  on  the  front  end  of  the  load.  The  free  ends  of  the  sea  painters 
were  joined  to  form  a loop.  The  lifting  grommet  was  attadied  to  the  load 
at  the  load  ooi;pler  and  was  used  to  lift  the  load  aboard  ship.  A messen- 
ger line  was  run  through  the  lifting  grommet  and  the  ends  were  joined  to 
form  a loop;  it  was  then  tied  off  along  one  of  the  sea  painters.  This 
enabled  a seaman  to  capture  both  sea  painters  and  the  messenger  line  by 
hooking  at  any  point  along  the  sea-painter  loop  with  a grapnel.  Once  the 
sea  painter/messenger  was  brought  on  board,  a seaman  separated  them  and 
the  sea  painters  were  used  as  tag  lines  to  control  the  load.  One  end  of 


"Airdrop  of  Si^plies  and  Equipment  Rigging  Typical  Supply  Loads," 
Departments  of  the  A^  and  the  Air  Force,  Army  TM  10-500-lVAir  Force 
TO  13C7-1-8  (May  1973) . 
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the  messenger  was  attached  to  the  crane  hook  trip  line,  and  the  other  end 
was  held  by  a seeman  vdio  used  the  messenger  to  sne^  the  lifting  gronmet 
over  the  hook.  The  messenger  then  became  a tag  line  to  ocxitrol  the  hook. 
Three  G-llA  parachutes  with  80  foot  (24.3  m)  riser  extensions  were  used  on 
the  8000-lb  (3628  kg)  loads  and  five  G-llA  paradiutes  were  used  on  the 
18,000  lb  (8164  kg)  load.  A 4-sec  delay  reefing  cutter  was  attached  to 
the  sea  painter  and  messenger  line;  it  fired  after  the  parachutes  had 
deployed  to  release  the  sea-painters  and  messenger  line.  Figure  16  is  a 
schematic  of  the  rigging  details,  and  Figure  17  shows  a heavy  airdrop  load 
in  the  parachute  d^loyed  configuration.  These  heavy  airdrop  loads  were 
inspected  and  certified  by  an  Air  Force  loadmaster  for  airdrop.  After  the 
loads  were  placed  aboard  the  aircraft,  a flight  safety  officer  performed 
an  inspection  prior  to  takeoff. 

The  three  "six  pack"  loads  and  the  "ten-pack"  load  of  A-22  contain- 
ers were  rigged  on  463L  Metric  Airdrop  Platforms.  The  airdrop  sequence 
was  two  "Six-packs"  of  gross  weights  7410  lb  and  8890  lb  (3361  and  4032 
kg)  respectively  delivered  from  an  Air  Force  C-130  aircraft  on  the  first 
sortie  followed  by  a 8690-lb  (3941  kg)  and  the  18,040-lb  (8182  kg)  load 
droc%)ed  from  a C-141  aircraft  an  hour-and-a-half  later  on  the  second 
sortie.  The  first  load  was  recovered  from  the  water  within  11  minutes 
after  it  had  exited  the  aircraft.  The  second  airdrop  load  of  the  sequence 
was  retrieved  in  28  minutes.  Drops  from  the  C-141  were  made  consecutively 
with  no  attempt  at  retrieval  of  the  first  load  until  both  loads  had  been 
droE^)ed.  All  four  loads  were  recovered  without  any  major  problems.  All 
of  these  test  loads  were  watertight  and  sustained  no  damage,  but  the 
rails  for  the  12K  Force  Transfer  Device  on  the  20-foot  (6.0  m)  long  metric 
platform  were  bent  beyond  repair  during  load  retrieval.  This  device, 
attached  to  the  platform  rails,  is  used  as  the  extraction  parachute 
attachment  point  for  platform  extracted  loads  built  on  Metric  Airdrop 
Platforms.  A minor  problem  was  that  the  24-in.  (.61  m)  diameter  lifting 
grommet  must  be  secured  to  the  load  coupler  to  {provide  a stable  lifting 
point.  The  tested  configuration  resulted  in  the  load  tilting  slightly 
from  horizontal  vhen  it  was  lifted.  This  conplicated  handling  the  load 
over  the  ship  deck  edge. 
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Figure  17  ~ Heavy  Airdrop  "Six-Pack"  Load  in  Chute 
Deployed  Descent  Configuration 
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4.3.2  Sal ton  Sea 

The  second  secies  of  range  airdrops  occurred  during  November  1975 
and  involved  the  airdrop  testing  of  the  missile/ordnance  items  previously 
static  drop  tested  at  the  Naval  We^ns  Handling  Center  (NWHC) , Colts 
Neck,  N.J.  lliis  series  of  airdrops  was  a coordinated  effort,  with  DTNSI^ 
having  overall  responsibility.  U.S.  Army  Yuma  Proving  Ground,  (YPG) 
Arizona  was  assigned  responsibility  for  detailed  test  direction;  provision 
of  riggers,  facilities  and  rigging  materials;  and  instrumentation. 
were  assisted  by  U.S.  Marine  riggers  from  Camp  Lejeune,  N.C.,  and  U.S. 
Marine  Reconnaissance  Troops  frcxn  Recon  Section;  Landing  Force  Training 
Cormand,  Pacific,  supplied  and  manned  small  chase  boats.  The  National 
Parachute  Test  Range  (NPTR)  supplied  and  manned  chase  aircraft,  large 
cha.'e  and  target  boats.  The  U.S.  Air  Force  MAC  provided  the  airdrop 
aircraft.  Detailed  engineering  and  load  design  was  the  responsibility  of 
NARADOOM  and  NWHC.  MAC  Utilized  these  airdrc^s  to  train  several  aircrews 
in  NEACSS  procedures.  Hie  loads  were  built  and  rigged  at  the  U.S.  Army 
Yuma  Proving  Ground,  Arizona,  and  were  airdrqpped  at  the  National  Para- 
<diute  Test  Range  (NPTR)  Salton  Sea  Facility,  CA.  Two  each  of  the  five 
missile/  ordnance  loads,  total  of  10,  were  airdropped.  The  airdrops  were 
scheduled  every  other  day,  exc^t  weekends,  over  a two-week  period  from  14 
through  25  November.  The  two  drops  of  each  load  type  were  planned  two  to 
three  days  apart  so  that  changes  could  be  made,  if  necessary,  to  the 
second  of  each  load  type  based  on  the  experience  gained  from  the  first. 
The  airdrc^  aircraft  was  a C-141  flown  out  of  Norton  AFB,  CA.  to  the  YPG 
Laguna  Airstrip  where  the  loads  were  put  aboard.  Hie  aircraft  then  flew 
to  the  Salton  Sea  Range,  made  the  airdrops,  (two  per  sortie)  and  returned 
to  Norton  AFB.  In  preparation  for  these  airdrops,  the  payloads  were 

assembled,  instrumented,  built,  and  rigged  at  YPG  between  25  October  and 
13  November  1975.  Instrixnentation  sensor  locations  are  shown  in  Figures  9 
through  12,  Section  4.2.2.  Both  ground-based  still  and  motion  pictures, 
and  chase  plane  motion  picture  photography  were  provided  by  the  NPTR,  El 
Centro,  CA. 

All  t«i  loads  were  successfully  airdrqpped.  Because  calm  winds 
(0-5  knots)  and  a smooth  water  surface  prevailed  during  most  of  the  test 
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period,  the  MI  releases,  v^ose  design  threshold  is  8 knots  of  wind,  failed 
to  function  properly  on  eight  of  the  ten  airdrops.  All  sea  painters 
deployed  properly  and  were  successfully  used  to  retrieve  the  load. 

The  loads  were  opened  at  the  test  site  and  visually  inspected  for 
dainage  and  water  leakage.  No  physical  damage  was  apparent  and  all  loads 
were  dry,  except  for  the  first  MK-46  Torpedo  load. 

The  instrumented  payload  container  had  approximately  1 in.  of  water 
in  the  bottcxn.  Closer  inspection  indicated  the  water  had  probably  entered 
through  the  instrumentation  cable  hole.  It  speared  that  during  re- 
trieval of  the  load,  it  had  been  towed  with  the  instrumentation  cable 
hole  forward.  The  second  Torpedo  load  was  towed  during  retrieval  by 

the  other  end,  and  no  leakage  was  observed. 

4.4  FLEET  TRIALS 

The  final  phase  (for  each  category  of  load)  in  the  feasibility 
testing  program  of  NEACDS  consisted  of  airdrops  to  Fleet  units  under 
operational  conditions  at  sea.  The  first  of  these  trials  was  conducted  as 
part  of  the  Command  Unit  Training  Exercises  (COMTUEX)  3-75  and  4-75,  and 
as  operational  test  drcps  with  the  USS  NASHVILLE  (LPD-13) . 

Loads  drcpped  to  the  DD  and  FF  type  ^ips  during  COMTUEX  3-75  and 
4-75  were  dummy  A-22  payloads  of  concrete  and  A-7A  loads  of  cases  of  soft 
drinks.  These  payloads  were  readily  available,  inexpensive,  and  could  be 
prepared  for  airdrcps  in  the  limited  time  available  preceding  the  test 
drops. 

For  the  NASHVILLE,  r^resentative  candidate  items  for  NEACDS  airdrops 
were  provided  by  the  Naval  Sea  System  Command  (NAVSEA) , the  Naval  Electron- 
ics Command  (NAVELBX) , and  the  Naval  Air  System  Command  (NAVAIR)  at  the 
request  of  the  Naval  Material  C(ximand  (NAVNAT) . Naval  Supply  Comnand 
(NAVSUP)  was  assigned  the  lead  responsibility  in  assembling  these  r^re- 
sentative  payloads  for  this  airdrop  test  at  the  MAC  Air  Terminal,  Naval 
Air  Station  Norfolk,  VA.  Enough  material  was  assembled  to  stuff  12  triple 
wall  containers  39  1/4  in.  long  by  47  in.  wide  by  38  1/4  in.  (.99  by  1.19 
by  .97  m)  high  as  A-22  loads.  NAVSEA  material  included  a radar  scanner, 
antenna  coupler,  and  various  repair  parts.  NAVEUX  materials  included 
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oscilloscc^s,  spectrum  analyzers,  power  sufplies,  and  other  electronics 
components.  NAVAIR  submitted  such  items  as  radio  sets,  recorders,  and 
receivers.  A complete  list  of  the  items  airdrcpped  to  the  USS  NASHVILLE 
is  provided  in  Tables  8 and  9. 

Three  major  changes  were  made  to  the  packaging  and  rigging  of  the 
A-7A  and  A-22  loads  from  the  procedures  used  in  the  Wallcps  Island  tests. 
First  after  the  payload  items  were  stuffed  into  the  container,  honeycomb 
and  cellulose  wadding  were  used  as  cushioning  instead  of  the  foatn-in-place 
resin.  The  honeycomb  and  wadding  provided  a less  cumbersome  method 
because  it  required  no  specied  equipment,  it  maintained  the  tightness  of 
the  payload  and  the  packing  procedure  was  faster.  Tlie  second  change 
involved  using  a waterproof  cloth-backed  pressure  t^pe  to  seal  the  poly 
bags.  This  tape  offered  as  good  a waterproof  seal  as  that  achieved  using 
the  portable  heat  seal  but  again  was  faster,  required  no  specied  equip- 
ment, and  was  generally  available  at  both  airdrop  rigging  facilities  and 
Naval  Supply  Centers.  The  third  change  involved  rigging  the  sea-painter 
separately  from  the  riser  extension.  Standard  60-foot  (18  m)  parachute 
riser  extensions  were  used  on  the  A-7A  loads,  and  standard  80-foot  (24n) 
were  used  on  the  A-22  loads. 

The  floating  sea-painters  were  accordian  folded  on  the  front  of  the 
loeid.  One  end  was  attached  to  the  load  suspension  clevis.  Hie  other  end 
was  secured  by  a 4-sec  pyrotechnic  delay  cutter.  The  cutter  was  activated 
by  a lanyard  attached  to  the  suspension  webs.  As  the  main  parachute 
deployed,  tension  on  the  webs  pulled  the  lar^ard  to  activate  the  cutter. 
Pour  seconds  after  the  parachute  deployed,  the  pyrotechnic  dele^  cutter 
fired,  deploying  the  sea  painter.  This  rigging  procedure  enabled  a 
lighter,  less  expensive  line  to  be  used  as  a sea-painter  since  this  line 
did  not  have  to  withstand  the  parachute  opening  force. 

The  USS  OMJNOLE  (FP-1056) , USS  MCDONNELL  (FP-1043) , and  USS  PAUL 
(PP-1080)  tests  were  part  of  COMTUEX  3-75  during  October  1974.  The 
USS  NASHVILLE  (LPD-13)  drops  were  made  as  a separate  exercise  on  24 
November  1974;  the  drops  to  the  USS  NEW  (DD-818)  on  25  November  1974  were 
part  of  COMTUEX  4-75. 

On  22  October  1974,  between  0930  and  1130  hours,  an  Air  Force  C-130 
dropped  three  loads,  an  A-7A  of  300-lb  (136  kg)  gross  weight  and  two 
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TABLE  9 - LOAD  NO.  2 PAyLQAD  CONFIGURATION 
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A-22  loads  of  600-lb  (272  kg)  and  1600-lb  (725  kg)  gross  weights,  to  the 
USS  GONNOI£.  Sea  conditions  at  the  drop  zone  approximated  sea  state  3 to 
4 with  surface  winds  of  15  to  20  knots.  1310  aircraft  flew  at  130  knots 
and  drqpped  from  a 1000-foot  (304  m)  altitude.  All  three  loads  were 
retrieved  without  any  major  difficulties.  Some  trouble  was  encountered 
mctneuvering  the  ship  alongside  the  third  load  because  the  ship's  stern  was 
facing  into  the  directicm  of  the  sea,  making  maneuvering  and  ship  handling 
more  difficult  than  if  the  ship's  bow  had  been  pointed  into  the  sea.  The 
ship's  ASBOC  handling  bocm,  having  a c^namic  working  load  of  2100  lb  (952 
kg)  and  mounted  starboard  just  forward  of  the  bridge  on  the  main  deck,  vas 
used  to  retrieve  the  loads.  Itie  data  recorded  for  each  airdrop,  recovery, 
and  retrieval  operation  are  given  in  Table  10. 

The  second  airdrop  made  as  part  of  COHTUEX  3-75  occurred  on  24 
October  1974  between  0930  and  1030  hours  to  the  USS  MCDCMNELL.  An  Air 


Force  C-130  dropped  two  A-7A  loads,  each  with  a rigged  weight  of  430  lb 
(195  kg) . Sea  state  during  these  drc^s  was  estimated  at  1-2  with  winds  of 
8-12  knots.  The  aircraft  drqp  ^peed  was  130  knots  at  a 1000-foot  (304  m) 
altitude.  The  ship's  portsdple  davit,  dynamic  working  load  600  lb  (272 
kg),  mounted  just  aft  of  mid-ships  on  the  main  deck,  was  used  to  retrieve 
the  loads.  The  parachute  on  the  first  load  failed  to  qpen  due  to  either  a 
faulty  parachute  release  mechanisni  or  a broken  sea  painter  (which  was  also 
being  used  as  a parachute  riser  extension).  The  second  load  was  dropped 
and  retrieved  successfully.  Table  10  provides  the  data  for  this  airdrop. 

The  final  airdrops  mevie  cis  part  of  OONTUEX  3-75  were  made  to  the 
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USS  PAUL.  On  26  October  1974  between  1000  and  1200  hours  an  Air  Force 
C-130  dropped  four  A-22  loads,  two  each  of  600  lb  (272  kg)  and  1600  lb 
(725  kg)  respectively.  Sea  state  during  this  operation  was  1 with  surface 
winds  of  4-8  knots.  The  C-130' s drop  qpeed  was  130  knots  at  an  altitude 
of  1000  ft  (394  m) . The  PAUL,  before  ai^roaching  the  first  two  loads, 
made  a Williamson  turn  on  the  approach  to  the  first  load  and  an  S turn  on 
the  approach  to  the  second  load.  These  ship  maneuvers  resulted  in  longer 
load  retrieval  times  than  prior  retrievals  and  were  not  necessary  in 
bringing  the  ship  alongside  the  load.  The  ship's  ASROC  handling  boom, 
erected  on  the  starboard  side  of  the  forecastle,  was  used  to  retrieve  the 
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loads.  The  major  difficulty  encountered  during  this  airdrop  was  the 
failure  of  the  parachute  to  release  at  water  surface  impact  on  the  second 
600-lb  (227  kg)  load.  The  ship's  bow  with  its  sidsmerged  sonar  dome  ran 
over  the  attadied  parachute  before  a seaman  could  cut  the  sea  painter. 
However,  tdien  the  sea  painter  was  cut,  the  parachute  sank  immediately  and 
the  load  was  lifted  aboard.  Table  10  provides  the  quantitative  data  on 
these  airdrops. 

The  second  at  sea  trial  was  on  24  November  1974  between  1100  £und 
1300  hours.  A Tactical  Air  Command  (TAC)  C-130,  flying  out  of  P(^  Air 
Force  Base,  N.C.,  dropped  two  heavy  airdrqp  loads  to  the  USS  NASHVIU£ 
(IiPD-13)  off  the  coast  of  Charleston,  South  Carolina.  Sea  state  at  the 
drop  zone  (DZ)  was  approximately  one.  The  aircraft  flew  at  130  knots  and 
dropped  the  loads  from  a 1000-foot  (304  m)  altitude.  The  payloads  consis- 
ted of  "real  world"  CASREPT  items.  The  first  load  airdropped  had  a rigged 
wei^t  of  4700  lb  (2131  kg).  This  load  was  retrieved  utilizing  the  ship's 
10-ton  (9.07  metric  ton)  capacity  crane  equipped  with  a trip  hook.  At 
load  splashdown,  the  two  G-11  parachutes  released  from  the  load;  however, 
because  of  the  low  wind  velocity,  (1-5  knots) , the  parachutes  did  not  blow 
very  far  from  the  load  even  th<xjgh  th^  had  separated  successfully.  When 
the  ship  e^roached  the  load  for  retrieved,  one  of  the  pareK;hutes  became 
tangled  in  her  starboard  propeller.  The  chute  had  to  be  removed  the  next 
day  by  a diver.  This  load  was  retrieved  eur>d  secured  aboeurd  the  flight 
deck  in  a total  time  of  21  min:  30  sec  after  it  had  exited  the  aircraft. 

The  second  load  had  a rigged  weight  of  4900  lb  (2222  kg) . A differ- 
ent retrieval  method  was  tried  vhidi  involved  capturing  the  sect-painters, 
floating  the  load  aft,  and  then  winching  it  into  the  ship's  flooded- 
down  welldeck.  During  this  (^ration  the  A-22  units  began  to  come  loose 
from  the  airdrc^  platform  because  the  honeycoirb  between  the  A-22  units  and 
the  platform  floor  became  waterlogged  and  disintegrated.  When  the  load 
was  finally  secured  in  the  welldeck,  55  min  after  it  had  exited  the 
aircraft,  all  six  A-22  loads  were  floating  as  strata  units  apart  from 
the  platform,  held  together  only  by  the  lashings.  Table  10  provides  a 
sunmary  of  time  and  motion  study  data  for  the  NASHVILLE  drops. 
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When  the  two  heavy  airdrop  loads  were  returned  to  shore  and  off- 
loaded, the  A-22  units  were  examined  first  to  see  if  th^  remained  water- 
tight. Two  units  vhich  had  floated  upside-down  in  the  welldeck  contained 
^approximately  a pint  of  water  in  each  unit.  Both  of  these  units  were 
waterproofed  with  a new  type  "Zip  Lock”  bag  idiich  had  not  previously  been 
tested.  All  the  payload  items  that  were  airdropped  were  then  sorted  and 
returned  to  the  cognizant  activity  for  damage  assessment  and  testing.  All 
but  two  of  the  131  units  survived  the  airdrops  and  were  certified  Ready 
For  Issue  (RFI).  The  two  defective  items,  an  oscilloscope  and  a microwave 
spectrum  analyzer,  survived  the  airdrop  but  needed  recalibration.  Al- 
though these  two  items  were  certified  RFI  before  the  airdrop,  time  did  not 
permit  a precalibration  to  insure  that  these  items  were,  in  fact,  properly 
calibrated.  T£±>le  11  simmarizes  the  items  tested  and  their  damage  assess- 
ment. 


During  COMTUEX  4-75,  the  MEACDS  was  tested  on  25  Novanber  1974 
between  1015  and  1110  hours.  An  Air  Force  C-130,  flying  out  of  Pope  AFB, 
dropped  four  payloads,  two  each  A-7A's  of  200-lb  (90  kg)  nominal  gross 
weight,  one  A-aa  of  1050-lb  (476  kg) , and  one  of  1190-lb  (539  kg) , to  the 
USS  NEW  (DD-818) . Each  of  the  200-lb  (90  kg)  payloads  was  composed  of  six 
cases  of  soft  drinks  plus  ballast.  The  1050-lb  and  1190-lb  (476  and  539 
1^9)  payloads  were  concrete.  Sea  state  at  the  drop  zone  was  estimated  at 
2-3  with  surface  winds  of  10-15  knots.  Aircraft  drop  qpeed  and  altitude 
were  130  knots  and  1000  feet  (304  m),  respectively.  Itie  two  200-lb  (90 
kg)  loads  were  retrieved  on  the  starboard  forecastle  using  the  ship's 
portable  davit  with  a 750-lb  (340  kg)  dynamic  working  loeid.  Ihe  two 
heavier  A-22  loads  were  retrieved  by  using  the  forward  boat  davit  on  the 
starboeurd  side,  which  had  a 2400  lb  (1090  kg)  working  load,  and  by  fair- 
leading the  sea  painters  to  a powered  winch  aft  on  the  main  deck.  The 
winch,  however,  was  not  in  working  order  so  each  of  the  heavy  loads  was 
manhandled  aboard.  All  the  sea  painters  deployed  properly  except  the  one 
on  the  1190  lb  (539  kg)  A-22  load.  On  this  load,  approximately  70  ft 
(21.3  m)  of  sea  painter  remained  attached  to  the  load.  However,  the  30  ft 
(9.1.  m)  length  which  did  deploy  provided  enough  line  for  the  seaman  to 
capture  on  the  fourth  cast  with  the  grapnel  hook.  Time  and  motion  study 


data  are  provided  as  part  of  Table  10 
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TABLE  11  - PAYLOAD  ITQl  TEST  SUMMARY 
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r 

1 

1 

1 

r 

ITEM  1 

DESCRIPTION  1 

1 

1 1 

FEDERAL  1 1 

STOCK  NUMBER  IQUANTITYI  MMARKS 

1 1 

NAVSEA  MATERIAL 

H.F.  Radio  i 

1 

Receiving  Set  1 

5820-00-948-3408  I 

2 

1 Survived  — RFI 

Power  Supply  1 

6130-00-999-1599  | 

4 

1 « N 

VHP  Ttcuisceiver  1 

5820-00-930-3724  I 

6 

1 N fl 

VHP  Radio  1 

5820-00-948-3384  I 

3 

1 n N 

Oscilloscope  1 

6625-00-169-1649  | 

4 

1 Survived  but  required 

Microwave  1 

1 recalibration 

Spectrim  1 

Analyzer  I 

6625-00-139-9053  | 

2 

1 H N 

Transponder  1 

Case  1 

5840-00-415-6637  I 

5 

1 Survived  — RFI 

Electronic  Gate  1 

5840-00-005-7968  | 

5 

1 n n 

NAVAIR  MATERIAL 

Radar  Scanner  1 

1285-00-399-8250  | 

1 

1 Survived  — RFI 

Switch  Box  1 

1290-00-933-8789  I 

1 

1 n n 

Repair  Parts  Box I 

4329-LL-HAE-0666  | 

1 

1 n m 

Antenna  Coupler  1 

5985-00-084-8496  1 

1 

1 n N 

Gyroscope  1 

6615-00-684-5637  | 

1 

1 n N 

Receiver  I 

5821-00-109-6048  I 

5 

1 II  N 

Receiver  1 

5821-00-990-1411  | 

1 

1 n n 

Recorder  1 

5895-00-610-2394  I 

8 

1 n n 

Antenna  Drive  1 

5820-00-688-6923  I 

7 

1 II  N 

Radio  1 

5820-00-933-2407  | 

6 

1 N n 

Radio  Receiver  1 

5820-00-756-9907  1 

37 

1 N n 

Azimuth  Control  1 

5826-00-593-3747  | 

9 

j II  n 

Power  Supply  I 

5827-00-307-3781  I 

24 

1 Test  results  not  sub- 

1 mitted 
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l^e  second  sub-series  of  sea  trials  involved  three  U.S.  Navy  ships 
during  the  Spring  of  1976.  The  purpose  of  these  tests  was  to  test  the 
feasibility  of  airdropping  and  retrieving  missile/ordnance  itons  in 
an  at  sea  environment.  The  first  ship  participating  in  these  tests  was 
the  USS  PARRflGOT  (DDG-37)  on  22  March  1976  off  the  Virginia  Capes.  One 
airdrop  load  of  four  MK  46  Torpedoes  weighing  4271-lb  (1937  kg)  was 
delivered  to  the  USS  FARBAGUT  by  an  Air  Force  C-130  aircraft.  IJiis  loeri 
was  designed  to  split  apart  into  four  individual  units  each  weicpiing 
990-lb  (449  kg)  so  that  each  torpedo  and  its  container  was  within  the  lift 
capability  of  the  ship's  portable  davit.  Sea  conditions  at  the  dr<¥  zone 
were  approximating  sea  state  3 with  winds  from  the  N^  at  10-20  knots. 
After  load  extraction  from  the  aircraft  the  300-ft  (91.4  m)  sea  painter 
fouled  auid  did  not  deploy  properly.  Two  attempts  were  made  before  the  sea 
painter  was  captured  and  the  load  split  apart  in  the  water.  This  line 
broke  after  it  was  passed  through  a bit  and  then  fairlead  to  a powered 
capstan.  The  sea  painter  was  finally  recaptured  and  the  load  secured 
aboard  with  the  aid  of  the  ship's  boat.  Inspection  of  the  torpedoes 
reveailed  about  3 to  4 inches  (7.5  to  10  cm)  of  water  in  one  container  and 
less  than  1 inch  (2.5  cm)  of  water  in  the  other  three.  The  exercise 
torpedo  rounds  were  returned  to  Keyport,  Washington,  for  a complete 
inspection.  As  presented  under  separate  cover, results  of  this  inspec- 
tion found  no  damage  attributable  to  the  airdrops. 

On  23  March  1976,  an  Air  Force  C-130  dropped  a platform  load  of 
SHRIKE  missiles  and  an  Air  Force  C-141  dropped  a split-pack  of  sonobupys 
to  the  USS  OONOORD  (AFS-5)  off  the  Virginia  Capes.  The  SHRIKE  load  had  a 
total  rigged  weight  of  5654-lb  (2564  kg).  The  Air  Force  C-130  flew  at 
1000  feet  (335  m)  suid  130  knots  for  the  SHRIKE  airdrop.  Sea  conditions  at 
the  drop  zone  were  approximately  sea  state  3 with  winds  from  the  NE  at 
12-20  knots.  The  9-foot  by  12-foot  (2.7  3.6  m)  platform  contained  six 

inert  SHRIKE  missiles,  three  each  in  two  CNU-167/E  containers.  Three 


NOC  Letter,  3515/AJT,  135085,  5 August  1976,  Subj;  "Ttorpedo  MK  46, 
Naval  Emergency  Air  Cargo  Delivery  System  At-Sea  Tests,  Results  of." 
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hundred  feet  (91  m)  of  1-in.  (2.5  cm)  diameter  sea  painter  deployed 
properly  after  main  diute  caning  but  the  load  inverted  cm  water  entry.  A 
combination  of  several  factors  created  this  situation:  load  oscillation, 
delayed  parachute  detachment  on  impact,  wind  and  wave  action,  and  an 
inherent  load  instability  in  that  the  center  of  gravity  was  located  above 
the  center  of  buoyancy.  Ship  maneuvering  presented  a minor  probl^ 
because  the  AFS  is  a large,  single-screw  ship.  After  the  ship  had  made 
its  approach  alongside  tl%  load,  the  load  was  righted  in  the  water  by 
lifting  the  deployed  1-in.  (2.5  cm)  sea  painter  and  backing  the  ship 
down. 

The  split  sonobupy  load  worked  as  designed  with  sea  painter  deploys 
roent  and  chute  detachment  occurring  at  the  prcper  times.  Ship  maneuvering 
also  improved  on  this  second  attempt.  All  four  pallets  were  retrieved 
within  48  minutes.  Ship's  personnel  recommended  that  the  tag  lines  viere 
not  required;  that  a more  rigid  lifting  ring  be  used  to  prevent  the  ring 
closing  before  the  hoc^  is  inserted;  and  that  a dye  marker  on  the  para- 
chute and  a smoke  float  on  the  deployed  end  of  the  sea  painter  would 
improve  tracking  in  the  water. 

On  24  March  1976  an  Air  Force  C-141  Aircraft  dropped  three  ordnance 
loads  including  one  each  of  Standard  Arm  Missiles,  MK  46  Torpedos,  and 
AN/SS0-41A  Sonobupys.  llie  Standard  Arm  load  had  a total  rigged  weight 
of  5400  lb,  (2449  kg).  Conditions  at  the  drop  zone  were  ^proximately 
Sea  State  1 with  winds  from  the  East-Northeast  at  less  than  10  knots.  The 
sea-painter  deployed  prcperly  and  the  loed  was  retrieved  in  epEvoximately 
one-half  hour.  The  MK-46  Torpedo  load  had  a total  rigged  weight  of 
4271  lb  (1936  kg) . The  sea-painter  failed  to  deploy  on  this  load  and  the 
pyrotechnic  cutters  remained  armed.  Ship's  personnel  marked  the  parachute 
with  dye  markers.  Two  approaches  were  made,  but  attempts  to  grafple  the 
sear-painter  were  unsuccessful.  The  hook  line  attaKdim^t  was  finally  made 
with  a man  over  the  side.  The  third  load  of  sonobupys  weighing  5264  lb 
(2387  kg)  was  retrieved  in  about  35  minutes  without  any  (xroblems. 

On  13  May  1976  an  Air  Force  C-141  aircraft  dropped  a 4-pack  sonobupy 
load  to  the  USS  MIIMAUKEE  {PDS^2)  off  Camp  LeJeune  N.C.  during  Exercise 
Solid  Shield  76.  The  8-foot  by  9-foot  (2.4  by  2.7  m)  platform  load 
(four  pallets)  of  AN/SSQ-41A  sonobuoys  had  a total  rigged  weight  of 


5264  lb  (2387  kg) . The  C-141  aircraft  flew  at  150  knots  with  an  1100-ft 
(335  m)  drop  altitude.  Conditions  at  the  drop  zone  were  approximating  sea 
state  3 with  winds  from  the  SW  at  13-20  knots.  Diree.  hundred  feet  (91  m) 
of  polypropylene  sea  painter,-  activated  by  three  guillotine  type  releeise 
knives  cutting  1-in.  (2.5  cm)  tubular  nylon,  deployed  prc^rly.  The  two 
free  ends  of  the  messenger  line  loop,  safety  tied  to  the  sea  painter  with 
80-lb  (36  kg)  cord,  broke  loose  when  the  sea  painter  deployed.  The  ship 
approached  the  1ock3  simulating  an  anchorage  problem,  i.e.  the  ship  pointed 
her  bow  directly  at  the  load.  Salt  water  activated  dye  markers  on  both 
the  extraction  parachute  and  main  paradiute  identified  them  once  they  were 
in  the  water.  When  the  load  was  cdongside,  the  sea  painter  and  both  ends 
of  the  messenger  line  were  grappled  individually.  The  load  was  secured 
aboard  in  46  min  30  sec. 

A Standard  Arm  Missile  load  weis  dropped  on  14  May.  The  aircraft 
had  maintenance  problems  at  Charleston  AFB,  S.C.  and  did  not  aurrive  on 
station  until  1730  hours.  The  sea  painter  and  messenger  deployed  prop- 
erly. Ship's  crew  attached  an  1800-lb  (816  kg)  break  strength  line  to  the 
trip  chain  hook  and  tied  it  through  the  loop  in  the  messenger  line.  Ibe 
wave  action  and  hook  tension  broke  the  fairlead  line  before  the  hook  was 
through  the  lifting  ring.  Several  attenpts  were  made  to  snag  the  lift 
ring  with  a grapnel  hook.  Finally  a suspension  web  was  grappled  cind  the 
load  was  lifted  aboeurd  by  a suspension  web.  The  split  sonobuc^  load  was 
not  airdropped  due  to  intending  darkness.  Table  10  is  a summary  of  the 
missile  and  ordnance  airdr<^  tests. 

4.5  0I%»AT10NAL  PROCEDURES 

The  Air  Force  mission  profile  is  divided  into  three  areas:  enroute, 
target  area,  and  airdrop.  Although  the  mission  profile  may  vary  with 
the  type  of  aircraft,  the  following  general  procedure  is  used:  (A  more 
detailed  description  is  given  Kelly  and  O' Day  .) 

The  aircraft  proceeds  to  the  target  area  cm  Instrument  Flight  Rules 
(IFR)  at  cruise  altitude  as  required.  Flight  planning,  clearance,  and 
enroute  E^cx^dures  are  in  accordance  with  appropriate  AF  directives. 
Fuel  allocation  is  planned  for  a minimum  of  one  hour  low  level  loiter  time 
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I over  the  Drop  Zone  (DZ) . Figures  18  and  19  are  the  formats  used  by  the 

aircraft  and  target  ship.  As  soon  as  possible,  the  aircraft  maikes  voice 

5 contact  with  the  target  ship  on  a predetermined  frequency  and  exchanges 

airdrop  data.  Upon  entering  the  target  area  the  aircraft  secures  Air 
Traffic  Control  (ATC)  clearance,  descends  to  4000-5000  feet  (1.21-1.52  km)  j 

(depending  on  the  type  of  aircraft) , and  navigates  to  the  ship  using  I 

-I 

■ airborne  radar  and  any  available  shipboard  navigation  aids.  When  the  I 

target  ship  is  identified  on  radar,  the  aircraft  descends  to  drop  altitude 
and  maneuvers  to  pass  on  the  starboard  beam  of  the  ship  vhich  will  be  on  a 
downwind  heading  (drop  axis) . A racetrack  pattern  is  flown  around  the 

ship  until  the  final  clearance  for  drop  is  given  by  the  ship.  Turning 

inbound  for  the  airdrop  leg,  the  aircraft  establishes  the  required  lateral 
offset  to  navigate  to  the  Conputed  Air  Release  Point  (CARP) . The  release 
point  is  measured  from  the  ship's  bow,  and  in  no  case  is  the  release  made 
prior  to  passing  abeam  of  the  ship's  bow.  If  multiple  drops  are  required, 
the  aircraft  racetrack  flight  procedures  continue  until  the  ship  gives  the 
clearance  for  the  next  drop.  Figures  20-22  summarize  the  Air  Force 
mission  profile.  The  Air  Force  minimum  weather  requirements  are  presently 
a 2500-feet  (.761  km)  ceiling  and  5-mile  (8.0  km)  visibility  at  the  DZ. 

While  the  aircraft  is  flying  the  racetrack  flight  pattern,  the 
target  ship  heads  downwind  at  a speed  of  10-15  knots.  When  the  load  is 
released  from  the  aircraft,  the  ship  takes  a course  to  close  on  the  impact 
area.  Normal  procedure  dictates  that  the  ship  approach  the  load  bow  on  to 
determine  whether  the  parachutes  are  clear  of  the  load.  The  ship  then 
makes  an  ^proach  to  put  the  load  on  the  side  of  her  retrieval  gear.  A 
seaman  standing  near  the  bcw  heenres  a grepnel  over  the  deployed  floating 
sea-painter.  The  sea-painter  is  hauled  aboard  and  walked  to  the  retrieval 

I gear.  The  load  is  then  hoisted  aboard  by  the  ship's  lifting  gear. 

f, 

I. 

! 

I 


PREBRIEFED  ITEMS 


1. 


5. 


i: 

f 


2. 

3. 


4. 


Airdrop  data: pounds  on 

Drc^  altitude feet  absolute; 

Estimated  drop  axis  degrees  true; 


_platfonn. 


passes. 


Point  of  inpact: 


yards  starboard. 


_yards  past  ship's  bow. 


Estimated  barometric  pressure 


inches. 


Rendezvous  Time 

; Minimum  loiter  time 

Rendezvous 

N/S 

E/W; 

Ship  speed 

K,  direction 

at  rendezvous. 

Ship's  Description: 

Call  sign 

• 

9 

Type  Ship 

(superstructure  description) ; 

Call  Number 

• 

/ 

5.  Aircraft  description: 
Type  aircraft 


6.  Radio  frequencies:  UHF_ 

VHF (primary) 

HF (primary) 


(primary) 

(secondary) 
(secondary) ; 


(secondary) ; 


7.  Navaid  frequencies: 
TACAN  Channel 


;ADF  Frequency 


Status  of  shipboard  radar,  OHF/DF,  IFF,  et  al. 

Aircraft  and  ships  participating  in  NEACDS  missions  will  use  this 
format  for  exchange  of  rendezvous/airdrop  data.  Aircraft  will  contact 
target  ship  using  Section  I data.  Figure  19.  Ship  will  reply  with  Section 
II  data. 


Figure  18  - NEAODS  Mission  Briefing  Data  Worksheet 
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(Target  Ship) , this  is  (aircraft) on  frequency 

(After  ship  acknowledges,  transmit  the  following  message.) 

(Target  ship) , This  is  (aircraft) 

1.  Estimate  rendezvous  at Z. 

2.  Squawking  IFF  Mcjde Code 

3.  Currently ^ (true  direction)  from  the  rendezvous 

point  at (Altitude,  ft) . 

4.  Revision  of  prebriefed  data;  special  instructions. 

Request  clearance  for  rendezvous. 

SECTION  II  - Ship  Transmission 

(Aircraft) ^is  is  (target  ship) we  copy  all. 

1.  Revision  of  prebriefed  data 

2.  Target  area  data:  Barometric  pressure 

Surface  wind degrees  true  at 

Drop  eucis degrees  true. 

Temperature . 

3.  Other  informaticxi  will  include  encoded  position,  course,  and 
speed.  After  positive  contact  and  confirmation  of  position  in- 
formation. 


_inches; 

knots; 


4. 


Steer 


degrees  true  to  our  position. 


f iqure  19  - Aircraft  and  Ship  Conmunications  Worksheet 
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NOTE:  DIAGRAM  NOT  TO  SCALE 


AIRCRAFT  APPROACHES  OBJECTIVE  AREA 
AT  IFR  CRUISE  ALTITUDE  AND  AIRSPEED. 
DESCEND  TO  400(r  MSL  20  NM  FROM  SHIP. 
NAVIGATE  TO  POSITION  10  NM  UPWIND 
OF  THE  SHIP.  COMPLETE  ALL  CHECKLISTS 
THROUGH  THE  TEN-MINUTE  CHECKLIST. 
SLOWDOWN  AT  THE  IP;  OPEN  DOORS  ONLY 
AFTER  VISUALLY  IDENTIFYING  THE  SHIP. 
ENTER  LEFT  SIX-MINUTE  RACETRACK  TO 
MAINTAIN  VISUAL  CONTACT  WITH  SHIP. 


APPROX  20  NM  FROM  IP 


IFR  CRUISE 


APPROX  100  NM  OUT 
ATTEMPT  RADIO 
CONTACT  WITH  SHIP. 
BEGIN  DESCENT  TO 
400(r  MSL.  WITH 
ATC  APPROVAL. 


LEVEL  OFF  AT  4000*  MSL. 
USE  RADAR  AND  ALL  AIDS 
TO  LOCATE  SHIP.  NAVIGATE 
TO  IP  (10  NM  UPWIND  OF 
SHIP^  POSITION!. 


DESCEND  FURTHER  IF  VMC  OR 
WHEN  SHIP  IDENTIFIED  (RADAR. 
TACANI  WITH  ATC  APPROVAL  IN 
IMC. 


OBTAIN  CLEARANCE  FOR 
RENDEZVOUS.  CANCEL IFR 
WHEN  VMC. 


IP  (10  NM  OUT! 


DROP  ALTITUDE.  TURN 
DOWNWIND  TOWARD  SHIP. 
SLOW  TO  DROP  AIRSPEED. 


COMPLETE  ALL 
CHECKLISTS  THROUGH 
10-MINUTE  CHECKLIST. 


Figure  20  - NEACDS  Mission  Enroute  Profile 
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Figure  21  - NEACDS  Objective  Area  Flight  Pattern 
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SECTION  5 
CONCLUSIONS 

5.1  GENERAL  CONCLUSIONS 

The  Naval  Emergency  Air  Cargo  Delivery  System  (NEACDS)  program 
has  tested  and  evaluated  the  feasibility  of  applying  the  airdrop  oonc^ 
of  delivering  cargo  to  ships  at  sea.  Loads  ranging  in  weight  from  100  lb 
to  18,000  lb  (45  to  8164  kg)  were  airdropped.  These  tests: 

(1)  established  a method  for  waterproofing  payloads  using 
off-the-shelf  materials, 

(2)  evaluated  several  types  of  shock  mitigation  material  and 
determined  those  that  would  protect  the  payloads  satisfac- 
torily, 

(3)  devel(^}ed  a satisfactory  flotation  method, 

(4)  developed  a reliable  retrieval  method  for  A-7A,  A-22  and 
Heavy  Airdrc^  platform  loads;  and 

(5)  successfully  delivered  real  payloads  vdiich  included  ship 
parts,  electronics  equipment,  ai^  selected  missile/ordnance 
items. 

Time  and  motion  study  data  were  recorded  for  all  drc^  to  assess  the 
problem  areas  encountered  during  the  airdr(^,  recovery,  and  retrieval 
phases  of  the  operation.  Detailed  conclusions  for  each  phase  of  testing 
follow. 

5.2  STATIC  DROPS 
5.2.1  Cheathem  Annex 

The  primary  purposes  of  these  tests  were  to: 

(1)  Evaluate  the  use  of  the  PIFC  versus  the  NCXXXM; 

(2)  Develop  waterproofing,  shock  mitigation,  and  flotation 
techniques;  and 

(3)  Develop  safe  retrieval  techniques  without  putting  a man  or 
boat  in  the  water. 

The  PIFC  was  superior  to  the  MODCON  in  berms  of  space  utilization, 
cost,  and  overall  damage  to  the  containers.  Waterproofing  bag  seals 
evolved  from  the  hot  glue  gun  and  a single  bag  to  the  thermal  seal  machine 
and  double  bags  on  all  loads.  Testing  showed  that  the  3-to-6  in.  (7,5  to 
15  cm)  external  honeycomb  normally  used  under  the  load  for  land  airdrop  is 
not  necessary  for  NEACDS  airdrops  because  the  load  penetrates  into  the 
water,  resulting  in  greater  deceleration  distance  and  reduced  shock 
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adequate  shock  mitigation  for  the  payloads  of  canned  provisions.  Foam  in 
place  resin  produced  a tight  payload , but  was  discarded  because  the  hot 
foam  tended  to  fuse  the  poly  bags  and  destroy  their  watertight  integrity. 
All  loads  were  floated  in  the  water,  some  in  excess  of  50  min,  with  no 
problem  encountered. 


5.2.2  Colts  Neck 

These  static  drops  tested  the  design  concepts  for  missile/ordnance 
items  rigged  as  heavy  airdrop  platform  loads  for  platform  extraction  and 
platform  su^)ension.  The  objectives  of  the  tests  were  to: 

(1)  Test  load  integrity  and  shock  mitigation  through  i^lash- 
down; 

(2)  Test  load  flotation  and  waterproofing; 

(3)  Develop  designs  for  splitting  Four  Pack  platform  loads  for 
small  ship  retrieval;  and 

(4)  Have  Army  Quartermaster  School  personnel  take  data  for 
drafting  riggers'  Field  Manuals 

Ihrough  experience  gained  from  the  Cheatham  Annex  Static  Drop  Tests 
and  use  of  typical  Army  rigging  procedures  for  heavy  airdrop  Ed.atform 
loads,  all  the  test  objectives  were  achieved.  Table  12  conpares  the 
individual  payload  item  transportation  design  limits  versus  the  static  j 

dr<¥  results  for  the  final  load  configuration.  On  the  basis  of  these  1 

results  it  was  concluded  that  the  NEACDS  Nissile/Ordnance  program  could  i 

proceed  to  the  range  airdrcp  phase. 


TABLE  12  - COMPARISON  OF  MISSILEyOFDNANCE 
STATIC  DROP  RESULTS  AND  TRANSPORTATION  DESIGN  LIMITS 
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5.3  RANGE  TESTS 
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5.3.1  Wallops  Island 

The  objectives  of  these  tests  of  A-7A,  A-22,  and  Heavy  Airdrop 
Platform  Loads  made  up  of  A-22  Modules  were  to: 

(1)  Test  load  integrity  through  extraction,  parachute  deplc^- 
ment,  and  splashdown; 

(2)  Test  sea  painter  d^lpyment;  and 

(3)  Develop  initial  aircraft  flight  pattern  and  connunications. 

All  these  objectives  were  successfully  achieved.  With  the  con- 
currence of  the  OPTEVPOR  and  Air  Force  observers,  it  was  concluded  the 
NEACDS  should  be  continued  into  air  drc^  to  Fleet  Units  at  sea. 

5.3.2  Salton  Sea 

The  objectives  of  the  Salton  Sea  Airdrqps  for  missile/ordnanoe  loads 
were  to; 

(1)  Develop  additional  load  rigging  documentation  for  Amy 
Field  Manuals; 

(2)  Train  Air  Force  air  crews  in  NEACDS  flights  and  connuni- 
cations  procedures;  and 

(3)  (^tain  additioial  shock  data. 

These  objectives  were  all  successfully  realized.  The  shock  levels 
of  Che  Salton  Sea  Airdrops  confirmed  the  ^lashdown  shock  data  obtained 
during  NHWC  static  drops.  During  these  tests,  the  Ml  Ground  Release 
proved  to  be  unreliable  for  water  impact  when  winds  were  nine  knots  or 
less.  Only  three  out  of  twelve  releases  functioned  properly  during  the 
Salton  Sea  Tests.  It  was  thought  that  a change  in  rigging  the  Ml  Release 
would  solve  this  Exroblem  and  that  otherwise  these  loads  were  ready  for  sea 
trials. 


5.4  FLEET  TRIALS 

The  NEACDS  Fleet  Trials  were  made  under  (310  Develc^inent  Assist, 
Project  number  DV-118  with  an  "A”  priority.  Commander,  (Operational  Test 
and  Evaluation  Force  (OQMCMPTBVPOR) , assigned  a Project  Officer  to  NEACDS 
to  sdiedule  fleet  assets,  assist  in  test  plan  development,  interface  with 
operational  units,  observe  the  tests,  and  report  the  results  from  an 
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operational  point-of-view.  The  Fleet  Trials  were  scheduled  as  part 
of  Fleet  Training  Exercises  whenever  possible  to  provide  realistic  condi- 
tions. The  several  NBACDS  Fleet  Tests  were  considered  successful.  Of 
twenty-three  loeids  dropped,  one  A-7A  was  lost  because  the  parachute  failed 
to  open;  three  loads  required  over  an  hour  to  retrieve  (3.16,  1:46  and 
1:06  hrsrmins);  and  one  six-^>aclc  came  apart  in  the  water  and  required  55 
I minutes  from  load  exiting  the  aircraft  until  completion  of  the  retrieval 

process.  The  consensus  of  ship  operators  was  that  the  feasibility  of 
NEAOIS  was  successfully  demonstrated.  Severed  ships  reconinended  that  a 
helicopter  could  be  used  as  the  retrieval  instrument  rather  than  requiring 
the  ship  to  come  deari-in-water.  The  parachute  releases  for  light  (A-7V 
A-22)  1o£k3s  are  basicadly  unreliable.  It  was  concluded  that  further 
development  and  testing  of  parachute  releases  was  required  to  inprove 
reliability. 

CJPTEVFOR's  r^rt^^  concluded: 

I a.  "These  tests  further  substantiated  the  potential  utility  of 

the  NEACDS  concept  of  emergency  cargo  delivery. 

1 b.  As  deployment  of  the  retrieval  line  during  load  descent  is 

] critical  to  normal  load  acquisition  by  the  ship,  better 

I reliability  of  this  d^loyment  is  required. 

i c.  Load  retrieval  time,  as  demonstrated  under  generally  idead 

* conditions,  could  be  marginad  to  unsatisfactory,  depending 

(<»  operational  conditions  assumed  to  exist. 

d.  Additionad  development  and  tescing  is  warranted." 


"Second  Partial  Report  on  Initial  Operational  Test  and  Evaluation 
of  NBACDS  (OPNAV  Report  Symbol  3960-12),"  CGMOPTEVPC»  Ser  113,  (14  Febru- 
ary 1977) . 


82 


“t 


I 


> 

a 


>■ 

i 

I 


SECTION  6 
RECOHMENEATICXtS 


feasibility  of  NEACDS  has  been  denionstrated  in  an  operation2Q.  en- 
vironment and  a limited  capability  is  available  for  use.  To  uplement 
this  capability  it  is  reccHimended  that: 

(1)  Publication  and  distribution  of  the  required  Arny/Air  Force 
FMAOs  be  iirplemented  by  the  U.S.  Arny  QM  School,  Ft.  Lee, 

VA.; 

(2)  Draft  OPNAVINST  3180.XX  be  published  and  distributed  to 
Naval  Facilities  and  Fleet  Units  having  roles  in  NEACDS 
implanentation; 

(3)  Hie  Joint  Letter  of  Agreement  be  signed  by  the  Navy,  Amy, 
amd  Air  Force  ^)ecifically  defining  the  roles  of  each  in 
the  application  of  NEACDS; 

(4)  As  an  interim  measure,  the  A-7A  loads  be  overwrapped  before 
final  rigging  with  a light  canvas  painted  with  an  In- 
ternationa orange  reflective  paint  to  inprove  load  visi- 
bility; and 

(5)  When  the  opportunity  is  available,  the  use  of  s'ia-water 
igniting  flares  such  as  the  MK-25  should  be  investigated. 

Project  technical  personnel  feel  that  additional  formal  RDT&E  on 
NEACDS  is  not  warranted;  rather,  the  operators  should  use  it  and  incorpo- 
rate their  findings,  i.e. , NEACDS  will  evolve  faster  into  a practical  tool 
in  the  hands  of  the  operational  forces. 

Severad  areas  require  additional  formalized  development: 

(1)  Load  retrievad  by  heliccpter  - The  Naval  Air  Test  Center  is 
presently  pursuing  Phase  III  (at  sea  trials) . Phases  I and 
II  are  reported  by  References  7 and  8,  respectively. 

(2)  A Light  Load  Parachute  Ground  release  is  being  develcped  by 
the  US  Army  Natick  Research  and  Development  Center.  A 
Procurement  Package  will  be  pr^>ared  by  NARADGOM  upcm  acc^t- 
anoe  of  the  ground  release  ly  the  Amy. 
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